
CWD2000 EX
Calorimeter with type examination certificate 

for operation in hazardous areas

 

Measurement parameter·Calorific value / heating value·Wobbe index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Typical measuring ranges of CWD2000 Ex

                                   Measuring  Upstream   Wobbe index   Typical gas
Gas type                        range       pressure        accuracy     consumption
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Natural gas                25 – 48            20                   1.0                    25

LPG                              40 – 90            20                   1.0                    15

 

 

Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe index. The specific density of the gas is measured simultaneously so that the heating value can be
calculated from these two values.

Because it also measures unexpected and unknown gas components, the CWD2000 Ex can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic gases in the steel industry.
In addition, the system provides a high level of safety in the event of a process shutdown or interruption of the gas supply by extinguishing its
flame after a maximum of 10 seconds.

The central component is the CWD2005 combustion calorimeter in a flameproof enclosure. The control unit and heater are integrated in a pres-
surized enclosure system from Gönnheimer (see Figure 2). The complete system with pressure controllers, gas and air supplies and filter is in-
stalled on a mounting frame.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / heating value
           • Wobbe index
           • Specific density
           • CARI, air requirement.

The CWD2000 Ex is a variant with an EC type examination certificate
(BVS 04 ATEX E 018 X) for use in explosive areas (II 2G Ex d IIA T3 Gb).
This confirms its approval according to the ATEX Directive using the
following standards:

           • EN 60079:2009 General requirements
           • EN 60079:2007 Flameproof enclosures

The field of application includes natural gas and liquefied petroleum
gas (see Table 1).
It is typically used for process control, such as control of gas turbines
on offshore drilling platforms. 

Figure 1: CWD2000 Ex

CWD2000 EX

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges
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CWD2000 EX

UNION Instruments GmbH       Site 3

1 Calorimeter in a  housing with 
flameproof  enclosure

2 Pressurized enclosure system:  
PLC and heater

3  Mounting frame

Technical data

Table 2: Technical data for CWD2000 Ex

Technical data for CWD2000 Ex

Weight                                              Up to approx. 450 kg

Dimensions 

W x H x D [mm]                               1540 x 2380 x 600

Ambient temperature                    -20 – 45 °C

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 40 – 50 mbar

Process gas supply                        1

Calibration gas supply                   2

Carrier gas supply                          1

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Instrument air consumption         Approx. 30 m³/h (standard conditions)

Instrument air pressure                Min. 5 bar, max. 10 bar

Voltage                                             240 VAC, 50/60 Hz; 110 VAC, 60 Hz

Interfaces                                        3 x relay; RS232; 4 – 20 mA; Fieldbus; Profibus DP; 

                                                          Profinet IO; Modbus RTU/TCP; Industrial Ethernet

T90 display time                             15 s

Ex classification                             II 2G Ex d IIA T3 Gb

Certification/Conformity                ATEX Directive (EN 60079-01:2009, EN 60079-1:2007)
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



CWD2005 CT
Calorimeter with type approval 

for fiscal metering

 

Measurement parameter·Calorific value / heating value·Wobbe index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



 

 

Direct and continuous determination of gas quality by combustion ca-
lorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas
volume, all gas components are thermally converted. The energy re-
leased in the process is proportional to the Wobbe index. The specific
density of the gas is measured simultaneously so that the heating value
can be calculated from these two values.
Because it also measures unexpected and unknown gas components,
the CWD2005 DPC can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic
gases in the steel industry.
In addition, the system provides a high level of safety in the event of a
process shutdown or interruption of the gas supply by extinguishing its
flame after a maximum of 10 seconds.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / heating value
           • Wobbe index
           • Specific density

The CWD2005 CT (Custody transfer) combustion calorimeter has do-
mestic type approval from the German National Metrological Institute
(PTB 7.631 08.64) for custody transfer measurement of natural gases
and processed biogas as per the German DVGW worksheets G 260 and
G262.

The approved measuring range for the calorific value is:
           • 8,4 bis 13,1 kWh/m³ or 30,2 bis 47,2 MJ/m³.

Figure 1: CWD2005 CT

Table 1: Technical data CWD2005 CT

CWD2005 CT

Seite 2 UNION Instruments GmbH

Technical data for CWD2005 CT

Gewicht                                           Ca. 54 kg

Abmessung B x H x T [mm]          720 x 1200 x 337

Schutzart                                         IP 50 

Umgebungstemperatur                 5 – 35 °C 

Erlaubte Temperaturänderung       ≤ 5 °C pro Stunde 

Umgebungsfeuchte                       0 – 95 % relative 

Außendruck                                    800 – 1100 hPa (0.8 – 1.1 bar) 

Eingangsdruck Gas                        20 - 40 mbar 

Eingang Prozessgas                      1 

Eingang Kalibriergas                     1

Relative Gasfeuchte                      ≤ 95%, kondensatfrei 

Eingangstemperatur Gas              Max. 45 °C 

Kalibriergas                                    Methan, Reinheit 3.5 

Kalibrierintervall                            Mind. 1 x täglich

Verbrauch Kalibriergas                 Ca. 7 l pro Kalibrierung, 30 – 40 l/h

Spannung                                        240 VAC, 50/60 Hz 

                                                          110 VAC, 60 hz

Max. Leistungsaufnahme             200 VA 

Schnittstellen                                 3 x Relais; RS232; 4 – 20 mA;

                                                          Feldbus; Profibus-DP; Profinet IO;

                                                          Modbus RTU/TCP; 

                                                          Industr. Ethernet 

Anzeigezeit T90                              15 sec 

Zulassung                                        Innerstaatliche Bauartzulassung

                                                          PTB 7.631 08.64



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Calibration

Technical drawing

Figure2: CWD2005 CT

CWD2005 CT

UNION Instruments GmbH       Seite 3

In accordance with type approval 7.631 08.64 following calibration gas is to be used for calibration:

           •   Methane, purity 3,5.

This means a maximum impurity of 0.05 % (substance amount fraction). The purity has to be proofed with an official certificate. At least once a
day there has to be an automatically calibration, when required smaller intervals are possible to choose. Additionally manual calibrations are
possible at any time. 

Fiscal verification

According to the Calibration Directive (annex B) an annual fiscal verification by the operator is to be done. Therefor 2 certificated calibration
gases 3rd order (due to PTB-A 7,63) as normal for accuracy examination are needed.
The defined ambient conditions according to the approval as well as the requirements to the set-up conditions (PTB-A 7,62) shall be followed.



www.union-instruments.com

UNION Instruments GmbH Zeppelinstraße 42, 76185 Karlsruhe, Germany 
Phone: +49 (0) 721-68 03 81 0 Fax: +49 (0) 721-68 03 81 33
E-Mail: info@union-instruments.com

About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.



CWD2005 DPC
Calorimeter with type approval for 

operation in hazardous area

Measurement parameter·Calorific value / Heating value·Wobbe-Index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe-Index. The specific density of the gas is measured simultaneously so that the heating value can be
calculated from these two values.

Because it also measures unexpected and unknown gas components, the CWD2005 DPC can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic gases in the steel industry.
In addition, the system provides a high level of safety in the event of a process shutdown or interruption of the gas supply by extinguishing its
flame after a maximum of 10 seconds.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe-
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / Heating value
           • Wobbe-Index
           • Specific density
           • CARI, air requirement.

The CWD2005 DPC (Direct Purge Certified) is a variant of the CWD2005
for use in hazardous area. (Operation in hazardous areas, Class I, Divi-
sion 2, Groups B, C, D, T4). The NRTL (Nationally Recognized Testing
Laboratories) certification is carried out by SGS North America and
confirms conformity with the following standards:

           • UL 61010-1, 3rd edition, May 11, 2012 (Electrical safety)
           • NFPA 496, 2013 and
           • ANSI/ISA 1212.01 

The system is intended for installation in an enclosed space with ex-
ternal energy and compressed air supplies. 

It is typically used for flare gas combustion, control of gas turbines and
fuel control in refineries and petrochemical plants. 

Figure 1: CWD2005 DPC

CWD2005 DPC

Site 2 UNION Instruments GmbH

Typical measuring ranges of CWD2005 DPC

                                   Measuring Max. Inlet  Wobbe-Index   Typical gas
Gas type                        range       pressure        accuracy     consumption 
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Flare gas                      0 – 15             40                   2.0                    40

Blast furnace gas      3.5 – 6            40                   3.0                   170

Converter gas            4.5 – 9            40                   1.5                   140

Mixed gas                   5 – 10             40                   2.0                   140

Coke oven gas           15 – 30            40                   1.5                    60

Biogas                         25 – 35            40                   1.0                    70

Natural gas                25 – 48            20                   1.0                    25

Refinery gas               25 – 50            40                   1.5                    25

LPG                              40 – 90            20                   1.0                    15

Table 1: Typical measuring ranges
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1        Outlet for off-gas and compressed air
2         Operator control unit and display
3        Door interlock (2 per door)
4         Pressure indicator
5         Internal voltage supply
6         Main switch
7        Inlet for purge gas (instrument air)
8         Mounting frame
9        Connection box; signal output
10      Internal signal output
11      CWD2005 PLUS combustion calorimeter
12      USB connection (for service purposes)
13      Inlet for process gas and calibration gas

The central component is the CWD2005 PLUS combustion calori-
meter that is mounted in a pressurized protective enclosure purged
with compressed air. 
Additional components of the CWD2005 DPC are:

          • Connection boxes (approval: IECEx, ATEX)
          • Ventilation system for the protective enclosure
          • Manometer and pressure switch on the protective

enclosure
          • Compressed air supply and ball valve.

System design

Figure 2: CWD2005 DPC system design

The operator control unit comprises the central controller, display and
keyboard and is connected to two electronic modules via an internal
device bus. The measurement module collects the measurement data
and the I/O module undertakes the external communication.

The software is based on a real-time operating system. It is structured
in various menu levels that are reached using softkeys.

The device is equipped with a separate calibration gas supply (optio-
nally 2) for calibration. Time-controlled calibration is possible.

CWD2005 DPC

UNION Instruments GmbH       Site 3

Technical data for CWD2005 DPC

Weight                                              Up to 85 kg

Dimensions W x H x D [mm]         821 x 1853 x 414 

Degree of protection                     IP 50

Ex classification                             Class I, Div. 2, Group B, C, D, T4

Ambient temperature                    5 – 45 °C

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 30 – 40 mbar

Process gas supply                        max. 2

Calibration gas supply                   max. 2

Carrier gas supply                          max. 1

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Instrument air consumption         25 m³/h (standard conditions)

Instrument air pressure                min. 5 bar, max. 10 bar

Voltage                                             240 VAC, 50/60 Hz 

                                                          110 VAC, 60 Hz

Interfaces                                        3 x relay; RS232; 4 – 20 mA;

                                                          Fieldbus; Profibus DP; Profinet IO; 

                                                          Modbus RTU/TCP; 

                                                          Industrial Ethernet

T90 display time                             15 s

Approval                                          USTC/14/FA/00983 

                                                          (customer reference 710162)  

Approval                                           IECEx PTB 09.0048

Connection box                               PTB ATEX 1108

Table 2: Technical data for CWD2005 DPC
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



CWD2005 PLUS
Calorimeter for direct and steady determination 

of the gas quality with increased accuracy

Measurement parameter·Calorific value / heating value·Wobbe-Index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Because it also measures unexpected and unknown gas components, the CWD2005 PLUS can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic gases in the steel industry. In addition, the system provides a high level
of safety in the event of a process shutdown or interruption of the gas supply by extinguishing its flame after a maximum of 10 seconds.

Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe-Index. The specific gravity of the gas is measured simultaneously so that the heating value can be
calculated from these two values.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe-
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / heating value
           • Wobbe-Index
           • Specific density
           • CARI, air requirement.

The CWD2005 PLUS is a variant of the CWD2005 for the continuous de-
termination of the Wobbe-Index with increased accuracy. In the appli-
cation area of natural gas the accuracy of measurements is ± 1.0 %
with regard to the full-scale range (see Table 1). 

Due to the various measuring ranges the CWD2005 PLUS can be used
in a very versatile way. It is typically used for natural gas, biomethan,
liquid gas, refinery- and mixed gases.
Possible application areas are fuel regulation in refineries, the conver-
sion of refinery gas or even the processes in the glass industry.

Figure 1: CWD2005 PLUS

CWD2005 PLUS

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges CWD2005 PLUS

Typical measuring ranges of CWD2005 PLUS

                                   Measuring  Upstream   Wobbe index   Typical gas
Gas type                        range       pressure        accuracy     consumption 
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Flare gas                          –                  –                     –                       –

Blast furnace gas      3.5 – 6            40                   3.0                   170

Converter gas                 –                  –                     –                       –

Mixed gas                   5 – 10             40                   2.0                   140

Coke oven gas           15 – 30            40                   1.5                    60

Biogas                         25 – 35            40                   1.5                    70

Natural gas                25 – 48            20                   1.0                    25

Refinery gas               25 – 50            40                   1.5                    25

LPG                              40 – 90            20                   1.0                    15



CWD2005 PLUS

UNION Instruments GmbH      Site 3

Technical Data

Table 2: Technical data for CWD2005 PLUS

Technical data for CWD2005 PLUS
Weight                                              Up to approx. 54 kg

Dimensions 

W x H x D [mm]                               1020 x 720 x 337

Protection class                             IP 50

Ambient temperature                    5 – 40 °C

Allowed temperature change       ≤ 5 °C per hour

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 20 – 40 mbar

Process gas supply                        max. 2

Calibration gas supply                   max. 2

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Voltage                                             240 VAC, 50/60 Hz; 110 VAC, 60 Hz

Max. power consumption             200 VA

Interfaces                                        3 x relay; RS232; 4 – 20 mA; Fieldbus; Profibus DP; 

                                                          Profinet IO; Modbus RTU/TCP; Industrial Ethernet

T90 display time                             15 s

Approval (optional)                         NRTL approval by SGS, standards: UL61010-1, 

                                                          CAN/CSA-C22.2 No. 61010-1 

                                                          (customer reference 710162)
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



CWD2005 SPC
Outdoor Calorimeter with type approval for 

operation in hazardous area

Measurement parameter·Calorific value / Heating value·Wobbe-Index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe-Index. The specific density of the gas is measured simultaneously so that the heating value can be
calculated from these two values.

Because it also measures unexpected and unknown gas components, the CWD2005 SPC can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic gases in the steel industry.
In addition, the system provides a high level of safety in the event of a process shutdown or interruption of the gas supply by extinguishing its
flame after a maximum of 10 seconds.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe-
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / Heating value
           • Wobbe-Index
           • Specific density
           • CARI, air requirement

The CWD2005 SPC (System Purge Certified) is an outdoor variant of the
CWD2005 for use in hazardous area (Class I Division 2 Groups B, C, D,
T4). SGS North America (SGS: Société Générale de Surveillance) car-
ries out individual device-specific testing and confirms conformity with
the following standards:

•          NFPA 496, 2013 and
•          ANSI/ISA 1212.01

It is typically used for flare gas combustion, control of gas turbines and
fuel control in refineries and petrochemical plants. 

Figure 1: CWD2005 SPC

CWD2005 SPC

Site 2 UNION Instruments GmbH

Typical measuring ranges of CWD2005 SPC

                                   Measuring Max. Inlet  Wobbe-Index   Typical gas
Gas type                        range       pressure        accuracy     consumption 
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Flare gas                      0 – 15             40                   2.0                    40

Blast furnace gas      3.5 – 6            40                   3.0                   170

Converter gas            4.5 – 9            40                   1.5                   140

Mixed gas                   5 – 10             40                   2.0                   140

Coke oven gas           15 – 30            40                   1.5                    60

Biogas                         25 – 35            40                   1.0                    70

Natural gas                25 – 48            20                   1.0                    25

Refinery gas               25 – 50            40                   1.5                    25

LPG                              40 – 90            20                   1.0                    15

Table 1: Typical measuring ranges



 

1

2

35

6

4

7

        

1        Protective enclosure vent
2         CWD2005 PLUS combustion calorimeter
3         Connection boxes for voltage supply and signal cable
4        Main switch
5        Connection compressed air supply - purge air
6         Protective enclosure
7        Inlet for process gas and calibration gas

The central component is the CWD2005 PLUS combustion calori-
meter that is mounted in a pressurized protective enclosure purged
with compressed air. 
Additional components of the CWD2005 SPC are:

          • Connection boxes (approval: IECEx, ATEX)
          • Ventilation system for the protective enclosure
          • Manometer and pressure switch on the protective en-

closure
          • Compressed air supply and ball valve.

System design

Figure 2: CWD2005 SPC system design

The operator control unit comprises the central controller, display and
keyboard and is connected to two electronic modules via an internal
device bus. The measurement module collects the measurement data
and the I/O module undertakes the external communication.

The software is based on a real-time operating system. It is structured
in various menu levels that are reached using softkeys.

The device is equipped with one (optionally two) separate calibration
gas supply (or supplies) for calibration. Time-controlled calibration is
possible.

CWD2005 SPC

UNION Instruments GmbH         Site 3

Technical data for CWD2005 SPC

Weight                                              Up to approx. 250 kg

Dimensions                                     

W x H x D [mm]                               1150 x 2000 x 600

Degree of protection                     IP 64 (Nema4X)

Ex classification                             Class I, Div. 2, Group B, C, D, T4

Ambient temperature                    -20 – 45 °C

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 30 – 40 mbar

Process gas supply                        max. 2

Calibration gas supply                   max. 2

Carrier gas supply                          max. 1

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Instrument air consumption         30 m³/h (standard conditions)

Instrument air pressure                min. 5 bar, max. 10 bar

Voltage                                             240 VAC, 50/60 Hz 

                                                          110 VAC, 60 Hz

Interfaces                                        3 x relay; RS232; 4 – 20 mA;

                                                          Fieldbus; Profibus DP; Profinet IO; 

                                                          Modbus RTU/TCP; 

                                                          Industrial Ethernet

T90 display time                             15 s

Certifications/                                 NFPA 496, 2013; 

Conformity                                       ANSI/ISA 1212.01  

Approval                                           IECEx PTB 09.0048

Connection box                               PTB ATEX 1108

Table 2: Technical data for CWD2005 SPC
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



CWD2005
Calorimeter for direct and steady determination 

of the gas quality with increased accuracy

Measurement parameter·Calorific value / heating value·Wobbe-Index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Because it also measures unexpected and unknown gas components, the CWD2005 can be used with a rapidly changing gas composition, such
as in the case of residual gases of chemical processes or synthetic gases in the steel industry. In addition, the system provides a high level of
safety in the event of a process shutdown or interruption of the gas supply by extinguishing its flame after a maximum of 10 seconds.

Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe-Index. 
The specific gravity of the gas is measured simultaneously so that the heating value can be calculated from these two values.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe-
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / heating value
           • Wobbe-Index
           • Specific density
           • CARI, air requirement

The default device CWD2005 provides various application requirements
(see table 1). It is typically used for steel plants, power plants and even
Coke ovens.

There is the option to handle several variable measuring ranges by just
one device. In addition it is possible to measure even low calorific
gases with the help of a carrier gas supply.

Figure 1: CWD2005

CWD2005

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges CWD2005

Typical measuring ranges of CWD2005

                                   Measuring  Upstream   Wobbe index   Typical gas
Gas type                        range       pressure        accuracy     consumption 
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Flare gas                      0 – 15             40                   3.0                    40

Blast furnace gas      3.5 – 6            40                   3.0                   170

Converter gas            4.5 – 9            40                   1.5                   140

Mixed gas                   5 – 10             40                   2.0                   140

Coke oven gas           15 – 30            40                   1.5                    60

Biogas                         25 – 35            40                   1.5                    70

Natural gas                25 – 48            20                   1.5                    25

Refinery gas               25 – 50            40                   1.5                    25

LPG                              40 – 90            20                   1.5                    15



CWD2005
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Technical Data

Table 2: Technical Data for CWD2005

Technical data for CWD2005
Weight                                              Up to approx. 54 kg

Dimensions 

W x H x D [mm]                               1020 x 720 x 337

Protection class                             IP 50

Ambient temperature                    5 – 45 °C

Allowed temperature change       ≤ 5 °C per hour

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 20 – 40 mbar

Process gas supply                        max. 2

Calibration gas supply                   max. 2

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Voltage                                             240 VAC, 50/60 Hz; 110 VAC, 60 Hz

Max. power consumption             200 VAz

Interfaces                                        3 x relay; RS232; 4 – 20 mA; fieldbus; Profibus DP; 

                                                          Profinet IO; Modbus RTU/TCP; Industrial Ethernet

T90 display time                             20 s

Approval (optional)                         NRTL approval by SGS, standards: UL61010-1, 

                                                          CAN/CSA-C22.2 No. 61010-1 

                                                          (customer reference 710162)
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



CWD2000 EX
Calorimeter with type examination certificate 

for operation in hazardous areas

 

Measurement parameter·Calorific value / heating value·Wobbe index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Typical measuring ranges of CWD2000 Ex

                                   Measuring  Upstream   Wobbe index   Typical gas
Gas type                        range       pressure        accuracy     consumption
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Natural gas                25 – 48            20                   1.0                    25

LPG                              40 – 90            20                   1.0                    15

 

 

Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe index. The specific density of the gas is measured simultaneously so that the heating value can be
calculated from these two values.

Because it also measures unexpected and unknown gas components, the CWD2000 Ex can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic gases in the steel industry.
In addition, the system provides a high level of safety in the event of a process shutdown or interruption of the gas supply by extinguishing its
flame after a maximum of 10 seconds.

The central component is the CWD2005 combustion calorimeter in a flameproof enclosure. The control unit and heater are integrated in a pres-
surized enclosure system from Gönnheimer (see Figure 2). The complete system with pressure controllers, gas and air supplies and filter is in-
stalled on a mounting frame.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / heating value
           • Wobbe index
           • Specific density
           • CARI, air requirement.

The CWD2000 Ex is a variant with an EC type examination certificate
(BVS 04 ATEX E 018 X) for use in explosive areas (II 2G Ex d IIA T3 Gb).
This confirms its approval according to the ATEX Directive using the
following standards:

           • EN 60079:2009 General requirements
           • EN 60079:2007 Flameproof enclosures

The field of application includes natural gas and liquefied petroleum
gas (see Table 1).
It is typically used for process control, such as control of gas turbines
on offshore drilling platforms. 

Figure 1: CWD2000 Ex

CWD2000 EX

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges
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CWD2000 EX

UNION Instruments GmbH       Site 3

1 Calorimeter in a  housing with 
flameproof  enclosure

2 Pressurized enclosure system:  
PLC and heater

3  Mounting frame

Technical data

Table 2: Technical data for CWD2000 Ex

Technical data for CWD2000 Ex

Weight                                              Up to approx. 450 kg

Dimensions 

W x H x D [mm]                               1540 x 2380 x 600

Ambient temperature                    -20 – 45 °C

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 40 – 50 mbar

Process gas supply                        1

Calibration gas supply                   2

Carrier gas supply                          1

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Instrument air consumption         Approx. 30 m³/h (standard conditions)

Instrument air pressure                Min. 5 bar, max. 10 bar

Voltage                                             240 VAC, 50/60 Hz; 110 VAC, 60 Hz

Interfaces                                        3 x relay; RS232; 4 – 20 mA; Fieldbus; Profibus DP; 

                                                          Profinet IO; Modbus RTU/TCP; Industrial Ethernet

T90 display time                             15 s

Ex classification                             II 2G Ex d IIA T3 Gb

Certification/Conformity                ATEX Directive (EN 60079-01:2009, EN 60079-1:2007)
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING
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Calorimeter with type approval 

for fiscal metering

 

Measurement parameter·Calorific value / heating value·Wobbe index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



 

 

Direct and continuous determination of gas quality by combustion ca-
lorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas
volume, all gas components are thermally converted. The energy re-
leased in the process is proportional to the Wobbe index. The specific
density of the gas is measured simultaneously so that the heating value
can be calculated from these two values.
Because it also measures unexpected and unknown gas components,
the CWD2005 DPC can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic
gases in the steel industry.
In addition, the system provides a high level of safety in the event of a
process shutdown or interruption of the gas supply by extinguishing its
flame after a maximum of 10 seconds.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / heating value
           • Wobbe index
           • Specific density

The CWD2005 CT (Custody transfer) combustion calorimeter has do-
mestic type approval from the German National Metrological Institute
(PTB 7.631 08.64) for custody transfer measurement of natural gases
and processed biogas as per the German DVGW worksheets G 260 and
G262.

The approved measuring range for the calorific value is:
           • 8,4 bis 13,1 kWh/m³ or 30,2 bis 47,2 MJ/m³.

Figure 1: CWD2005 CT

Table 1: Technical data CWD2005 CT

CWD2005 CT

Seite 2 UNION Instruments GmbH

Technical data for CWD2005 CT

Gewicht                                           Ca. 54 kg

Abmessung B x H x T [mm]          720 x 1200 x 337

Schutzart                                         IP 50 

Umgebungstemperatur                 5 – 35 °C 

Erlaubte Temperaturänderung       ≤ 5 °C pro Stunde 

Umgebungsfeuchte                       0 – 95 % relative 

Außendruck                                    800 – 1100 hPa (0.8 – 1.1 bar) 

Eingangsdruck Gas                        20 - 40 mbar 

Eingang Prozessgas                      1 

Eingang Kalibriergas                     1

Relative Gasfeuchte                      ≤ 95%, kondensatfrei 

Eingangstemperatur Gas              Max. 45 °C 

Kalibriergas                                    Methan, Reinheit 3.5 

Kalibrierintervall                            Mind. 1 x täglich

Verbrauch Kalibriergas                 Ca. 7 l pro Kalibrierung, 30 – 40 l/h

Spannung                                        240 VAC, 50/60 Hz 

                                                          110 VAC, 60 hz

Max. Leistungsaufnahme             200 VA 

Schnittstellen                                 3 x Relais; RS232; 4 – 20 mA;

                                                          Feldbus; Profibus-DP; Profinet IO;

                                                          Modbus RTU/TCP; 

                                                          Industr. Ethernet 

Anzeigezeit T90                              15 sec 

Zulassung                                        Innerstaatliche Bauartzulassung

                                                          PTB 7.631 08.64



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Calibration

Technical drawing

Figure2: CWD2005 CT

CWD2005 CT

UNION Instruments GmbH       Seite 3

In accordance with type approval 7.631 08.64 following calibration gas is to be used for calibration:

           •   Methane, purity 3,5.

This means a maximum impurity of 0.05 % (substance amount fraction). The purity has to be proofed with an official certificate. At least once a
day there has to be an automatically calibration, when required smaller intervals are possible to choose. Additionally manual calibrations are
possible at any time. 

Fiscal verification

According to the Calibration Directive (annex B) an annual fiscal verification by the operator is to be done. Therefor 2 certificated calibration
gases 3rd order (due to PTB-A 7,63) as normal for accuracy examination are needed.
The defined ambient conditions according to the approval as well as the requirements to the set-up conditions (PTB-A 7,62) shall be followed.
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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Measurement parameter·Calorific value / Heating value·Wobbe-Index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe-Index. The specific density of the gas is measured simultaneously so that the heating value can be
calculated from these two values.

Because it also measures unexpected and unknown gas components, the CWD2005 DPC can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic gases in the steel industry.
In addition, the system provides a high level of safety in the event of a process shutdown or interruption of the gas supply by extinguishing its
flame after a maximum of 10 seconds.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe-
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / Heating value
           • Wobbe-Index
           • Specific density
           • CARI, air requirement.

The CWD2005 DPC (Direct Purge Certified) is a variant of the CWD2005
for use in hazardous area. (Operation in hazardous areas, Class I, Divi-
sion 2, Groups B, C, D, T4). The NRTL (Nationally Recognized Testing
Laboratories) certification is carried out by SGS North America and
confirms conformity with the following standards:

           • UL 61010-1, 3rd edition, May 11, 2012 (Electrical safety)
           • NFPA 496, 2013 and
           • ANSI/ISA 1212.01 

The system is intended for installation in an enclosed space with ex-
ternal energy and compressed air supplies. 

It is typically used for flare gas combustion, control of gas turbines and
fuel control in refineries and petrochemical plants. 

Figure 1: CWD2005 DPC

CWD2005 DPC

Site 2 UNION Instruments GmbH

Typical measuring ranges of CWD2005 DPC

                                   Measuring Max. Inlet  Wobbe-Index   Typical gas
Gas type                        range       pressure        accuracy     consumption 
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Flare gas                      0 – 15             40                   2.0                    40

Blast furnace gas      3.5 – 6            40                   3.0                   170

Converter gas            4.5 – 9            40                   1.5                   140

Mixed gas                   5 – 10             40                   2.0                   140

Coke oven gas           15 – 30            40                   1.5                    60

Biogas                         25 – 35            40                   1.0                    70

Natural gas                25 – 48            20                   1.0                    25

Refinery gas               25 – 50            40                   1.5                    25

LPG                              40 – 90            20                   1.0                    15

Table 1: Typical measuring ranges
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1        Outlet for off-gas and compressed air
2         Operator control unit and display
3        Door interlock (2 per door)
4         Pressure indicator
5         Internal voltage supply
6         Main switch
7        Inlet for purge gas (instrument air)
8         Mounting frame
9        Connection box; signal output
10      Internal signal output
11      CWD2005 PLUS combustion calorimeter
12      USB connection (for service purposes)
13      Inlet for process gas and calibration gas

The central component is the CWD2005 PLUS combustion calori-
meter that is mounted in a pressurized protective enclosure purged
with compressed air. 
Additional components of the CWD2005 DPC are:

          • Connection boxes (approval: IECEx, ATEX)
          • Ventilation system for the protective enclosure
          • Manometer and pressure switch on the protective

enclosure
          • Compressed air supply and ball valve.

System design

Figure 2: CWD2005 DPC system design

The operator control unit comprises the central controller, display and
keyboard and is connected to two electronic modules via an internal
device bus. The measurement module collects the measurement data
and the I/O module undertakes the external communication.

The software is based on a real-time operating system. It is structured
in various menu levels that are reached using softkeys.

The device is equipped with a separate calibration gas supply (optio-
nally 2) for calibration. Time-controlled calibration is possible.

CWD2005 DPC

UNION Instruments GmbH       Site 3

Technical data for CWD2005 DPC

Weight                                              Up to 85 kg

Dimensions W x H x D [mm]         821 x 1853 x 414 

Degree of protection                     IP 50

Ex classification                             Class I, Div. 2, Group B, C, D, T4

Ambient temperature                    5 – 45 °C

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 30 – 40 mbar

Process gas supply                        max. 2

Calibration gas supply                   max. 2

Carrier gas supply                          max. 1

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Instrument air consumption         25 m³/h (standard conditions)

Instrument air pressure                min. 5 bar, max. 10 bar

Voltage                                             240 VAC, 50/60 Hz 

                                                          110 VAC, 60 Hz

Interfaces                                        3 x relay; RS232; 4 – 20 mA;

                                                          Fieldbus; Profibus DP; Profinet IO; 

                                                          Modbus RTU/TCP; 

                                                          Industrial Ethernet

T90 display time                             15 s

Approval                                          USTC/14/FA/00983 

                                                          (customer reference 710162)  

Approval                                           IECEx PTB 09.0048

Connection box                               PTB ATEX 1108

Table 2: Technical data for CWD2005 DPC
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



CWD2005 PLUS
Calorimeter for direct and steady determination 

of the gas quality with increased accuracy

Measurement parameter·Calorific value / heating value·Wobbe-Index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Because it also measures unexpected and unknown gas components, the CWD2005 PLUS can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic gases in the steel industry. In addition, the system provides a high level
of safety in the event of a process shutdown or interruption of the gas supply by extinguishing its flame after a maximum of 10 seconds.

Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe-Index. The specific gravity of the gas is measured simultaneously so that the heating value can be
calculated from these two values.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe-
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / heating value
           • Wobbe-Index
           • Specific density
           • CARI, air requirement.

The CWD2005 PLUS is a variant of the CWD2005 for the continuous de-
termination of the Wobbe-Index with increased accuracy. In the appli-
cation area of natural gas the accuracy of measurements is ± 1.0 %
with regard to the full-scale range (see Table 1). 

Due to the various measuring ranges the CWD2005 PLUS can be used
in a very versatile way. It is typically used for natural gas, biomethan,
liquid gas, refinery- and mixed gases.
Possible application areas are fuel regulation in refineries, the conver-
sion of refinery gas or even the processes in the glass industry.

Figure 1: CWD2005 PLUS

CWD2005 PLUS

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges CWD2005 PLUS

Typical measuring ranges of CWD2005 PLUS

                                   Measuring  Upstream   Wobbe index   Typical gas
Gas type                        range       pressure        accuracy     consumption 
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Flare gas                          –                  –                     –                       –

Blast furnace gas      3.5 – 6            40                   3.0                   170

Converter gas                 –                  –                     –                       –

Mixed gas                   5 – 10             40                   2.0                   140

Coke oven gas           15 – 30            40                   1.5                    60

Biogas                         25 – 35            40                   1.5                    70

Natural gas                25 – 48            20                   1.0                    25

Refinery gas               25 – 50            40                   1.5                    25

LPG                              40 – 90            20                   1.0                    15



CWD2005 PLUS
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Technical Data

Table 2: Technical data for CWD2005 PLUS

Technical data for CWD2005 PLUS
Weight                                              Up to approx. 54 kg

Dimensions 

W x H x D [mm]                               1020 x 720 x 337

Protection class                             IP 50

Ambient temperature                    5 – 40 °C

Allowed temperature change       ≤ 5 °C per hour

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 20 – 40 mbar

Process gas supply                        max. 2

Calibration gas supply                   max. 2

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Voltage                                             240 VAC, 50/60 Hz; 110 VAC, 60 Hz

Max. power consumption             200 VA

Interfaces                                        3 x relay; RS232; 4 – 20 mA; Fieldbus; Profibus DP; 

                                                          Profinet IO; Modbus RTU/TCP; Industrial Ethernet

T90 display time                             15 s

Approval (optional)                         NRTL approval by SGS, standards: UL61010-1, 

                                                          CAN/CSA-C22.2 No. 61010-1 

                                                          (customer reference 710162)
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



CWD2005 SPC
Outdoor Calorimeter with type approval for 

operation in hazardous area

Measurement parameter·Calorific value / Heating value·Wobbe-Index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see Table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe-Index. The specific density of the gas is measured simultaneously so that the heating value can be
calculated from these two values.

Because it also measures unexpected and unknown gas components, the CWD2005 SPC can be used with a rapidly changing gas composition,
such as in the case of residual gases of chemical processes or synthetic gases in the steel industry.
In addition, the system provides a high level of safety in the event of a process shutdown or interruption of the gas supply by extinguishing its
flame after a maximum of 10 seconds.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe-
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / Heating value
           • Wobbe-Index
           • Specific density
           • CARI, air requirement

The CWD2005 SPC (System Purge Certified) is an outdoor variant of the
CWD2005 for use in hazardous area (Class I Division 2 Groups B, C, D,
T4). SGS North America (SGS: Société Générale de Surveillance) car-
ries out individual device-specific testing and confirms conformity with
the following standards:

•          NFPA 496, 2013 and
•          ANSI/ISA 1212.01

It is typically used for flare gas combustion, control of gas turbines and
fuel control in refineries and petrochemical plants. 

Figure 1: CWD2005 SPC

CWD2005 SPC

Site 2 UNION Instruments GmbH

Typical measuring ranges of CWD2005 SPC

                                   Measuring Max. Inlet  Wobbe-Index   Typical gas
Gas type                        range       pressure        accuracy     consumption 
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Flare gas                      0 – 15             40                   2.0                    40

Blast furnace gas      3.5 – 6            40                   3.0                   170

Converter gas            4.5 – 9            40                   1.5                   140

Mixed gas                   5 – 10             40                   2.0                   140

Coke oven gas           15 – 30            40                   1.5                    60

Biogas                         25 – 35            40                   1.0                    70

Natural gas                25 – 48            20                   1.0                    25

Refinery gas               25 – 50            40                   1.5                    25

LPG                              40 – 90            20                   1.0                    15

Table 1: Typical measuring ranges
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1        Protective enclosure vent
2         CWD2005 PLUS combustion calorimeter
3         Connection boxes for voltage supply and signal cable
4        Main switch
5        Connection compressed air supply - purge air
6         Protective enclosure
7        Inlet for process gas and calibration gas

The central component is the CWD2005 PLUS combustion calori-
meter that is mounted in a pressurized protective enclosure purged
with compressed air. 
Additional components of the CWD2005 SPC are:

          • Connection boxes (approval: IECEx, ATEX)
          • Ventilation system for the protective enclosure
          • Manometer and pressure switch on the protective en-

closure
          • Compressed air supply and ball valve.

System design

Figure 2: CWD2005 SPC system design

The operator control unit comprises the central controller, display and
keyboard and is connected to two electronic modules via an internal
device bus. The measurement module collects the measurement data
and the I/O module undertakes the external communication.

The software is based on a real-time operating system. It is structured
in various menu levels that are reached using softkeys.

The device is equipped with one (optionally two) separate calibration
gas supply (or supplies) for calibration. Time-controlled calibration is
possible.

CWD2005 SPC

UNION Instruments GmbH         Site 3

Technical data for CWD2005 SPC

Weight                                              Up to approx. 250 kg

Dimensions                                     

W x H x D [mm]                               1150 x 2000 x 600

Degree of protection                     IP 64 (Nema4X)

Ex classification                             Class I, Div. 2, Group B, C, D, T4

Ambient temperature                    -20 – 45 °C

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 30 – 40 mbar

Process gas supply                        max. 2

Calibration gas supply                   max. 2

Carrier gas supply                          max. 1

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Instrument air consumption         30 m³/h (standard conditions)

Instrument air pressure                min. 5 bar, max. 10 bar

Voltage                                             240 VAC, 50/60 Hz 

                                                          110 VAC, 60 Hz

Interfaces                                        3 x relay; RS232; 4 – 20 mA;

                                                          Fieldbus; Profibus DP; Profinet IO; 

                                                          Modbus RTU/TCP; 

                                                          Industrial Ethernet

T90 display time                             15 s

Certifications/                                 NFPA 496, 2013; 

Conformity                                       ANSI/ISA 1212.01  

Approval                                           IECEx PTB 09.0048

Connection box                               PTB ATEX 1108

Table 2: Technical data for CWD2005 SPC
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



CWD2005
Calorimeter for direct and steady determination 

of the gas quality with increased accuracy

Measurement parameter·Calorific value / heating value·Wobbe-Index· Specific density· CARI, air requirement

Applications· LNG-Terminals  ·Offshore Process gas regulation · Fuel regulation for gas turbines



Because it also measures unexpected and unknown gas components, the CWD2005 can be used with a rapidly changing gas composition, such
as in the case of residual gases of chemical processes or synthetic gases in the steel industry. In addition, the system provides a high level of
safety in the event of a process shutdown or interruption of the gas supply by extinguishing its flame after a maximum of 10 seconds.

Direct and continuous determination of gas quality by combustion calorimeter has been a proven, high-accuracy measurement principle for
more than 60 years (see table 1). During combustion of a defined gas volume, all gas components are thermally converted. The energy released
in the process is proportional to the Wobbe-Index. 
The specific gravity of the gas is measured simultaneously so that the heating value can be calculated from these two values.

The combustion calorimeters of the CWD2005 (Calorimetry, Wobbe-
Index, Specific Density) device series are used to determine the gas
quality and the associated measured quantities:

           • Calorific value / heating value
           • Wobbe-Index
           • Specific density
           • CARI, air requirement

The default device CWD2005 provides various application requirements
(see table 1). It is typically used for steel plants, power plants and even
Coke ovens.

There is the option to handle several variable measuring ranges by just
one device. In addition it is possible to measure even low calorific
gases with the help of a carrier gas supply.

Figure 1: CWD2005

CWD2005

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges CWD2005

Typical measuring ranges of CWD2005

                                   Measuring  Upstream   Wobbe index   Typical gas
Gas type                        range       pressure        accuracy     consumption 
                                      [MJ/m3]       [mbar]       [± % MBE]           [l/h]

Flare gas                      0 – 15             40                   3.0                    40

Blast furnace gas      3.5 – 6            40                   3.0                   170

Converter gas            4.5 – 9            40                   1.5                   140

Mixed gas                   5 – 10             40                   2.0                   140

Coke oven gas           15 – 30            40                   1.5                    60

Biogas                         25 – 35            40                   1.5                    70

Natural gas                25 – 48            20                   1.5                    25

Refinery gas               25 – 50            40                   1.5                    25

LPG                              40 – 90            20                   1.5                    15



CWD2005

UNION Instruments GmbH      Site 3

Technical Data

Table 2: Technical Data for CWD2005

Technical data for CWD2005
Weight                                              Up to approx. 54 kg

Dimensions 

W x H x D [mm]                               1020 x 720 x 337

Protection class                             IP 50

Ambient temperature                    5 – 45 °C

Allowed temperature change       ≤ 5 °C per hour

Ambient humidity                           0 – 95% relative

External pressure                           800 – 1100 hPa (0.8 – 1.1 bar)

Supply pressure of gas                 20 – 40 mbar

Process gas supply                        max. 2

Calibration gas supply                   max. 2

Relative gas humidity                    ≤ 95%, condensate-free

Supply temperature of gas           max. 45 °C

Voltage                                             240 VAC, 50/60 Hz; 110 VAC, 60 Hz

Max. power consumption             200 VAz

Interfaces                                        3 x relay; RS232; 4 – 20 mA; fieldbus; Profibus DP; 

                                                          Profinet IO; Modbus RTU/TCP; Industrial Ethernet

T90 display time                             20 s

Approval (optional)                         NRTL approval by SGS, standards: UL61010-1, 

                                                          CAN/CSA-C22.2 No. 61010-1 

                                                          (customer reference 710162)
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



DPK3 R2
Test kit for pressure tests with a radial sensor 

and additional temperature sensor

Measured values ·  Absolute pressure + temperature·  Relative pressure + temperature

Applications·  Leak tests for gas supply in accordance 
with G469 B3 and C3·  Leak tests for water supply in accordance 
with W400-2 / EN 805·  Leak tests for process engineering / industry



DPK3 R2

Site 2 UNION Instruments GmbH

Table 2: DPK3 R2 test kit

Scope of supply 

Protection 

classes

Ex-proof

Housing

Weight

lockable plastic case                                         

ESS3 R2 Data Logger for pressure + temperature

installed printer and replacement paper roll

Power supply unit; IrDA interface cable

TfsWin III PC software                               

Connecting hose 2 m (Minimess)                                  

Adapter G1/2 to Minimess 

Operating manual

IP 54 (for Test kit)                                                

IP 67 (for Data Logger relative pressure)

IP 68 (for Data Logger absolute pressure)

II 2G  Ex ib IIC T4 Gb (for Data Logger)

W/H/T [mm]: 412/380/135 

[kg]: ca. 4,2

Test kit DPK3 R2 

Table 1: DPK3 R2 scope of functions

Application

Display

Settings

Measuring rate

Meas. precision

Resolution

Operation

Storage

Software

used for mobile leak testing on gas lines 

(DVGW G469 / EN1610)

used for mobile leak testing on water lines 

(DVGW W400-2 / EN805)

Actual value                                               

Maximum and minimum value and differential value, 

memory utilisation and battery status

Measurement location number and name         

Time and date of measurement                      

Maximum permissible pressure loss                    

Minimum test pressure    

375 msec … 6 hours                 

up to 0.05 % of full scale 

up to 0.004 % of full scale                             

(< 1 mbar for measuring range 25 bar)  

Via menu (via keyboard)                               

Via TfsWin III software                                   

(via IrDA interface cable)                         

250,000 date-time values / 512 kB

Typical range: approx. 50 pressure tests

(thanks to data compression)

TfsWin III for parameterisation, display,

archiving of the data                         

preparation of test reports on screen

Scope of functions

Figure 2: PC test report W400-2 (complete test and main analysis)

DPK3 R2 overview
Pressure test kits of the series DPK3 R2 serve for leak tests in pipeline
construction. Besides measuring pressure there is the option, to record
the pipe temperature via a temperature sensor. The device determines
independently the temperature-compensated test pressure and equa-
lizes pressure variations that occur due to the pipelines temperature
influence. Therefore these test results are more significant than merely
pressure measurements

The battery-powered device is removable from the case and can be fit-
ted directly on the pipe. So the test kit doesn’t need to remain on site
during prolonged leak tests.  Attached importance was focused to ro-
bust and for sites suitable versions (protection classes ESS3 R2 to IP
68 – water proof).
The operating unit records in a non-volatile data-logger the provided
measured values from the pressure or temperature sensor for a plurality
of leak tests. A display shows the current measurement data, the pre-
sent pressure loss and the result of the leak test. Upon completion of
the test the measurement data are printed out directly on site with the
battery-operated printer. So the protocol of the leak test is immediately
available on the spot. 

Via the software TfsWin III all in the data-logger stored test values can
be transferred to the PC and provide information for the preparation of
enlarged test reports.
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Sensors
The accuracy and resolution of the sensor determines the informative
value of the test. Particular importance is attached to great stability of
the pressure gauge values under conditions of ambient temperature
variation.
Due to DVGW G469 C3 a stability of 5 mbar per 15 K ambient tempera-
ture variation is required.
• Steel-encapsulated, piezo-resistive sensor with high long-term stability,

suitable for liquid and gaseous media and resistant to aggressive media.
• High resolution of measuring values (typical 1 mbar for a measuring

range of 25 bar), various measuring ranges for one sensor possible.

• Eliminated influence of the ambient temperature on the pressure
gauge values due to an all-automatic temperature compensation of
the pressure measurement cell.

• High overpressure reliability and high burst pressure.
• Usefully graded fixed and customized determinable ranges of mea-

surement and different classes of accuracy up to +-0.05 % of full
scale.

• Temperature sensors are available as rod-type or suitable for use in
thermowells.

Media compatibility: All gases and liquids that are compatible
with stainless steel 1,4301 and seal material.

1) FS: of full scale
2) difference < 5mbar at an ambient temperature change of 15 K, 

according to DVGW G469:2010 test method C3
3) ustomized measuring range; freely selectable within this range
4) on request

Pressure sensor

Table 3: Pressure sensors DPK3 R2

Measuring range

0 ... 100 mbar relative

0 ... 250 mbar relative

0 ... 1 bar relative

0 ... 2,5 bar relative

0 ... 2,5 bar absolute

0 ... 10 bar relative

0 ... 10 bar absolute

0 ... 25 bar absolute

0 ... 100 bar absolute

100 mbar ... 14 bar relative 3)

2,5 bar ... 200 bar absolute 3)

0 ... 200 bar  -   0 ... 700 bar absolute 3)

Negative pressure

Precision [% of FS1]
Standard Premium Select Select plus

± 0.4 % ± 0.09 % ± 0.057% ± 0.05 % < 5 mbar 2)

x x ~ ~

x x ~ ~

x x x ~

x x x ~

x x x ~

x x x ~

x x x ~

x x x x

x x x ~

x x x 4) ~

x x x 4) ~

x ~ ~ ~

x ~ ~ ~

Figure 1: Pressure sensor

Media compatibility: All gases
and liquids that are compatible
with stainless steel 1,4301

Process connection:
Rod-type, 150mm x 4,5mm

Table 4: Temperature sensors DPK3 R2

" Temperature sensor                        Screw in             Cabel
            measuring range and type                     sensor               sensor

1) freely selectable within this range

-10 °C ... +40 °C    Rod sensor

-30 °C ... +150 °C1)   Rod sensor

Messgenauigkeit

Bild 3: Temperature sensor bulb sensor

Temperature sensor
Bulb sensor with 5 m cable and connecting plug.

       ~             x

       ~              x

        +/- 0.3 °C
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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ESS3 R2
Data logger with one radial sensor and 

additional temperature sensor

Measured quantities·  Relative pressure + temperature·  Absolute pressure + temperature·  Differential pressure + temperature

Applications·  Leak test of gas supply 
according to G469 B3 and C3·  Leak test of water supply 
according to W400-2·  Leak test for process industry



Sensor
The accuracy and resolution of the sensor determines the informative
value of the test. Particular importance was attached to high stability
of the measured pressure values under fluctuating ambient tempera-
ture conditions.

• Stainless steel-enclosed piezoresistive sensor with high long-
term stability, suitable for liquid and gaseous media, resistant to
corrosive media

• High resolution of measured values (typically 1 mbar for 25 bar 
measuring range); multiple measuring ranges are possible for one
sensor.

• Effect of ambient temperature on the measured pressure values
was eliminated by a fully automatic temperature compensation of
the pressure measuring cell.

• High measuring rates through high self-resonant frequency
• High overpressure protection and high burst pressure
• Special designs, e.g., for O2 measurement 
• Appropriately-graduated fixed or customizable measuring ranges

and various accuracy classes up to +- 0.05 % of full scale
• Temperature sensors are available as rod-type sensors or are suit-

able for use in thermowells

ESS3 R2 overview
The devices of the ESS3 R2 series are used for leak testing in pipeline
construction. Besides the pressure measurement, recording of the
pipeline temperature by a temperature sensor is also possible. The
device determines the temperature-compensated test pressure inde-
pendently and thus compensates for pressure fluctuations that occur
because of the effect of temperature on the pipeline. These test results
are therefore much more meaningful than pressure measurements
alone.

Battery-operated devices have a modular design and can be subse-
quently furnished with a different measuring range by the user. Parti-
cular importance was attached to a robust design suitable for use at
construction sites (protection classes up to IP 68 - watertight).

The operator control unit stores the measured values supplied by the
pressure and temperature sensors in non-volatile memory for a large
number of leak tests. The current measured values and changes since
the start of the test are indicated on a display. After completion of the
test, the measurement data is transferred to the USB connection of
the PC by means of a non-contact optical IrDA interface.

A lithium battery unit enables multiple years of operation under ordi-
nary conditions. 

The TfsWin III software is used to graphically display and store the
tests. The report is then created here. 

ESS3 R2

Site 2 UNION Instruments GmbH

Table 1: ESS3 R2  (scope of functions)

Application 

Display

Settings

Measuring rate

Measu. precision

Resolution

Operation

Storage

Software

used for mobile leak testing on gas lines 

(DVGW G469)

Actual value

Maximum and minimum value and differential value,

memory utilisation and battery status

Measurement location number and name         

Time and date of measurement                      

Maximum permissible pressure loss                     

Minimum test pressure  

125 msec … 6 hours

up to 0.05 % of full scale

up to 0.004 % of full scale                             

(< 1 mbar for measuring range 25 bar)                        

Via menu (via keyboard)                               

Via TfsWin III software (via IrDA interface cable)

250,000 date-time values / 512 kB

Typical range: approx. 50 pressure tests

(thanks to data compression)

TfsWin III for parameterisation, display,

archiving of the data                          

preparation of test reports on screen

Scope of functions



Process connection: G1/2 external thread, G1/8 internal thread

ESS3 R2

UNION Instruments GmbH       Site 3

Pressure sensor
Media compatibility: All liquids and gases that are compatible with stainless
steel  1.4301 and NBR seal material.

Temperature sensor
Rod-type sensor with 5 m cable and connecting plug.
Media compatibility: All liquids and gases that are compatible with
stainless steel  1.4301. 
Rod-type sensor: 150 mm x 4.5 mm

Table 2: Pressure sensors ESS3 R2

1) FS: of full scale
2) Difference < 5mbar at an ambient temperature change of 15 K, according to DVGW G469:2010 test method C3
3) customized measuring range; freely selectable within this range
4) on request

Measuring range

0 ... 100 mbar relative

0 ... 100 mbar differential pressure

0 ... 250 mbar relative

0 ... 1 bar relative

0 ... 1 bar differential pressure

0 ... 2.5 bar relative

0 ... 2.5 bar absolute

0 ... 10 bar relative

0 ... 10 bar absolute

0 ... 10 bar differential pressure

0 ... 25 bar absolute

0 ... 100 bar absolute

100 mbar ... 14 bar relative 3)

2.5 bar ... 200 bar absolute 3)

100 mbar ... 35 bar differential pressure3)

0 ... 200 bar  -   0 ... 700 bar absolutet 3)

Negative pressure

Precision [% of FS1]
Standard Premium Select Select plus

± 0,4 % ± 0,09 % ± 0,05 % ± 0,05 % < 5 mbar 2)

x x ~ ~

x ~ ~ ~

x x ~ ~

x x x ~

x ~ ~ ~

x x x ~

x x x ~

x x x ~

x x x ~

x ~ ~ ~

x x x x

x x x ~

x x x 4) ~

x x x 4) ~

x ~ ~ ~

x ~ ~ ~

x ~ ~ ~

Table 3: Temperature sensor ESS3 R2

"                 Temperature sensor                                        Screw-in            Cable
           measuring range and type                                     sensor             sensor

1) freely selectable within this range

-10 °C ... +40°C    Rod sensor

-10 °C ... +40°C    Immersion sleeve 90 mm

-10 °C ... +40°C    Immersion sleeve 140 mm

-30 °C ... +150 °C1)   Rod sensor

-30 °C ... +150 °C1)   Immersion sleeve 90 mm

-30 °C ... +150 °C1)   Immersion sleeve 140 mm

Measuring precision

       ~             x

       x             x

       x             x

       ~              x

       x             x

       x             x

        +/- 0,3 °C

Figure 1: Pressure sensor

Figure 3: Temperature sensor, rod-type



www.union-instruments.com

UNION Instruments GmbH Zeppelinstraße 42, 76185 Karlsruhe, Germany 
Phone: +49 (0) 721-68 03 81 0 Fax: +49 (0) 721-68 03 81 33
E-Mail: info@union-instruments.com

About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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ESS3 R2
Data logger with one radial sensor and 

additional temperature sensor

Measured quantities·  Relative pressure + temperature·  Absolute pressure + temperature·  Differential pressure + temperature

Applications·  Leak test of gas supply 
according to G469 B3 and C3·  Leak test of water supply 
according to W400-2·  Leak test for process industry



Sensor
The accuracy and resolution of the sensor determines the informative
value of the test. Particular importance was attached to high stability
of the measured pressure values under fluctuating ambient tempera-
ture conditions.

• Stainless steel-enclosed piezoresistive sensor with high long-
term stability, suitable for liquid and gaseous media, resistant to
corrosive media

• High resolution of measured values (typically 1 mbar for 25 bar 
measuring range); multiple measuring ranges are possible for one
sensor.

• Effect of ambient temperature on the measured pressure values
was eliminated by a fully automatic temperature compensation of
the pressure measuring cell.

• High measuring rates through high self-resonant frequency
• High overpressure protection and high burst pressure
• Special designs, e.g., for O2 measurement 
• Appropriately-graduated fixed or customizable measuring ranges

and various accuracy classes up to +- 0.05 % of full scale
• Temperature sensors are available as rod-type sensors or are suit-

able for use in thermowells

ESS3 R2 overview
The devices of the ESS3 R2 series are used for leak testing in pipeline
construction. Besides the pressure measurement, recording of the
pipeline temperature by a temperature sensor is also possible. The
device determines the temperature-compensated test pressure inde-
pendently and thus compensates for pressure fluctuations that occur
because of the effect of temperature on the pipeline. These test results
are therefore much more meaningful than pressure measurements
alone.

Battery-operated devices have a modular design and can be subse-
quently furnished with a different measuring range by the user. Parti-
cular importance was attached to a robust design suitable for use at
construction sites (protection classes up to IP 68 - watertight).

The operator control unit stores the measured values supplied by the
pressure and temperature sensors in non-volatile memory for a large
number of leak tests. The current measured values and changes since
the start of the test are indicated on a display. After completion of the
test, the measurement data is transferred to the USB connection of
the PC by means of a non-contact optical IrDA interface.

A lithium battery unit enables multiple years of operation under ordi-
nary conditions. 

The TfsWin III software is used to graphically display and store the
tests. The report is then created here. 

ESS3 R2

Site 2 UNION Instruments GmbH

Table 1: ESS3 R2  (scope of functions)

Application 

Display

Settings

Measuring rate

Measu. precision

Resolution

Operation

Storage

Software

used for mobile leak testing on gas lines 

(DVGW G469)

Actual value

Maximum and minimum value and differential value,

memory utilisation and battery status

Measurement location number and name         

Time and date of measurement                      

Maximum permissible pressure loss                     

Minimum test pressure  

125 msec … 6 hours

up to 0.05 % of full scale

up to 0.004 % of full scale                             

(< 1 mbar for measuring range 25 bar)                        

Via menu (via keyboard)                               

Via TfsWin III software (via IrDA interface cable)

250,000 date-time values / 512 kB

Typical range: approx. 50 pressure tests

(thanks to data compression)

TfsWin III for parameterisation, display,

archiving of the data                          

preparation of test reports on screen

Scope of functions



Process connection: G1/2 external thread, G1/8 internal thread

ESS3 R2

UNION Instruments GmbH       Site 3

Pressure sensor
Media compatibility: All liquids and gases that are compatible with stainless
steel  1.4301 and NBR seal material.

Temperature sensor
Rod-type sensor with 5 m cable and connecting plug.
Media compatibility: All liquids and gases that are compatible with
stainless steel  1.4301. 
Rod-type sensor: 150 mm x 4.5 mm

Table 2: Pressure sensors ESS3 R2

1) FS: of full scale
2) Difference < 5mbar at an ambient temperature change of 15 K, according to DVGW G469:2010 test method C3
3) customized measuring range; freely selectable within this range
4) on request

Measuring range

0 ... 100 mbar relative

0 ... 100 mbar differential pressure

0 ... 250 mbar relative

0 ... 1 bar relative

0 ... 1 bar differential pressure

0 ... 2.5 bar relative

0 ... 2.5 bar absolute

0 ... 10 bar relative

0 ... 10 bar absolute

0 ... 10 bar differential pressure

0 ... 25 bar absolute

0 ... 100 bar absolute

100 mbar ... 14 bar relative 3)

2.5 bar ... 200 bar absolute 3)

100 mbar ... 35 bar differential pressure3)

0 ... 200 bar  -   0 ... 700 bar absolutet 3)

Negative pressure

Precision [% of FS1]
Standard Premium Select Select plus

± 0,4 % ± 0,09 % ± 0,05 % ± 0,05 % < 5 mbar 2)

x x ~ ~

x ~ ~ ~

x x ~ ~

x x x ~

x ~ ~ ~

x x x ~

x x x ~

x x x ~

x x x ~

x ~ ~ ~

x x x x

x x x ~

x x x 4) ~

x x x 4) ~

x ~ ~ ~

x ~ ~ ~

x ~ ~ ~

Table 3: Temperature sensor ESS3 R2

"                 Temperature sensor                                        Screw-in            Cable
           measuring range and type                                     sensor             sensor

1) freely selectable within this range

-10 °C ... +40°C    Rod sensor

-10 °C ... +40°C    Immersion sleeve 90 mm

-10 °C ... +40°C    Immersion sleeve 140 mm

-30 °C ... +150 °C1)   Rod sensor

-30 °C ... +150 °C1)   Immersion sleeve 90 mm

-30 °C ... +150 °C1)   Immersion sleeve 140 mm

Measuring precision

       ~             x

       x             x

       x             x

       ~              x

       x             x

       x             x

        +/- 0,3 °C

Figure 1: Pressure sensor

Figure 3: Temperature sensor, rod-type
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UNION Instruments GmbH Zeppelinstraße 42, 76185 Karlsruhe, Germany 
Phone: +49 (0) 721-68 03 81 0 Fax: +49 (0) 721-68 03 81 33
E-Mail: info@union-instruments.com

About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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ESS3 S4
Data logger station with four sensors

Measured quantities·  Relative pressure·  Absolute pressure·  Differential pressure·  Barometer reading·  Temperature·  Malfunction contacts (SSV, door, etc.)

Applications·  Monitoring in gas pressure control and 
measuring systems·  Monitoring in water pumping stations·  Stationary monitoring tasks



Application
In GPCM plants (gas pressure control and measuring systems), the
input and output pressures (or other measured values such as gas tem-
perature, SSV positions, etc.) are recording by a data logger in order
to obtain information about the operational reliability of the system.
This enables irregularities and malfunctions to be detected and elimi-
nated early. In the course of condition-oriented maintenance according
to DVGW G495, the testing intervals can be lengthened. All information
is immediately available to maintenance personnel on-site on the data
logger thanks to the TfsWin III evaluation software. 

Properties
• Up to four configurable sensors for pressure and temperature
• Up to six inputs for malfunction contacts (e.g. SSV, odor, door 

contacts, etc.)
• Large data memory with data compression for efficient use allows

data to be stored for many years
• Long battery life for multi-year operation without battery 

replacement
• Easy operation via device buttons/display
• Visual data interface to the PC
• Powerful PC evaluation software
• Explosion protection Zone 1

ESS3 S4 overview
The devices of the ESS3 S4 series are used to record pressure and
temperature in gas pressure control and measuring systems. The bat-
tery-powered devices are also suitable for recording measurements
at any location where a power supply is not available and up to 4 mea-
sured values must be measured over the long term.

Battery-operated devices have a modular design and comprise an ope-
rator control unit (housing, processor, software, and display), battery,
and up to four sensors. The data loggers are approved for use in ha-
zardous areas (Zones 1 and 2) and are designed in protection class
IP54.

The operator control unit stores the measured values supplied by the
pressure and temperature sensors in non-volatile memory. The current
measured values are continuously indicated on a display. The data is
transferred to the PC by means of a non-contact optical IrDA interface
(USB connection).

A lithium battery unit enables multiple years of operation under ordi-
nary conditions. The battery status is continually monitored and the re-
maining battery life is indicated.

The TfsWin III software is used to configure the logger (measuring
cycle, measuring location, etc.) and to read out and graphically display
the measured data. The communication for this takes place over the
non-contact optical IrDA interface. Alternatively, the device can be
operated via buttons. 

ESS3 S4

Site 2 UNION Instruments GmbH

Table 1: ESS3 S4 (Operator control units) 

Application  

Sensor 

connections

Explosion 

protection class 

Protection classes,

enclosure 

Measuring ranges

of pressure 

sensors

Measuring ranges

of temp. sensors

Measuring rate

Meas. precision

Resolution

Communication

interfaces 

Operating data

Display

Settings 

Operation 

Speicherung

Typical

operating span

Software

Measurement and storage of data 

(pressure and temperature) for monitoring gas

pressure control systems

Up to four sensor connections (M30) for 

accommodation of a pressure or temperature 

sensor. Up to six binary inputs (Reed, Namur)

II 2G  Ex ib IIC T4 Gb

IP 54 

W x H x D [mm]: 286 x 169 x 99

Weight [kg]: 3.5
Rel. press.: 0 … 100/250 mbar a. 0 … 1/2.5/10/25/100 bar

Diff. press.: 0 … 100 mbar a. 0 … 1/10 bar

Other measuring ranges on request

-10 °C … +40 °C as well as -30 °C … +150 °C

Other measuring ranges on request

500 msec … 600 hours

Dependent on the sensor (up to 0.05 % of full scale)

Up to 0.004% FS

IrDA; Display; Keyboard

Battery operation up to 10 years

Actual value; Maximum and minimum value as 

well as differential value

Memory utilization and battery status

Date and time; upper and lower alarm threshold; 

averaging (2 … 600 values); resolution; 

measuring location name (29 characters); 

storage method (rolling / static) 

Via keyboard using menu                                       

Via TfsWin III-software using 

IrDA-interface cable

2.000.000 date-time values / 512 kB

2 years 

(through data compression)

TfsWin III for parameter assignment, display, 

analysis and archiving of data

Technical data



ESS3 S4

UNION Instruments GmbH       Site 3

Pressure sensor:
The sensor is the metrological link to the application. Performance
and ease of use are therefore the central focus:
• A change of sensor by the user is possible and the new sensor is

immediately ready for operation without calibration 
• Stainless steel-enclosed, piezoresistive sensor with high long-term

stability, resistant to corrosive media
• High resolution of measured values; multiple measuring ranges

possible for one sensor
• Media temperature measurement
• High measuring rates through high self-resonant frequency
• High overpressure protection and high burst pressure
• Special versions, e.g., for O2 measurement
• Appropriately-graduated fixed or customizable measuring ranges

and various accuracy classes up to +- 0.05% of full scale

Media compatibility: All liquids
and gases that are compatible
with stainless steel  1.4301 and
NBR seal material.

Process connection: G1/2 exter-
nal thread, G1/8 internal thread

Figure 2: Temperature sensor, thermowell

Table 2: Pressure sensors ESS3 S4

Table 3: Temperature sensor ESS3 S4

"                 Temperature sensor          Cabel sensor
            measuring range and type                                                       

1) Freely selectable measuring range within these limits

1) FS: Full scale 
2) Customer-specific measuring range; freely selectable within this range
3) On request

-10 °C ... +40  °C    Thermowell 90 mm

-10 °C ... +40 °C    Thermowell 140 mm

-30 °C ... +150 °C1)   Thermowell 90 mm

-30 °C ... +150 °C1)   Thermowell 140 mm

Measuring accuracy

        x

        x

        x

        x

        +/- 0,3 °C

Measuring range

0 ... 100 mbar relative

0 ... 100 mbar differential pressure

0 ... 250 mbar relative

0 ... 1 bar relative

0 ... 1 bar differential pressure

0 ... 2,5 bar relative

0 ... 2,5 bar absolute

0 ... 10 bar relative

0 ... 10 bar absolute

0 ... 10 bar differential pressure

0 ... 25 bar absolute

0 ... 100 bar absolute

100 mbar ... 14 bar relative 2)

2,5 bar ... 200 bar absolute 2)

100 mbar ... 35 bar differential pressure3)

0 ... 200 bar  -   0 ... 700 bar absolute 3)

Negative pressure

Precision [% of FS1]
Standard Premium Select

± 0,4 % ± 0,09 % ± 0,05 %
x x ~

x ~ ~

x x ~

x x x

x ~ ~

x x x

x x x

x x x

x x x

x ~ ~

x x x

x x x

x x x 3)

x x x 3)

x ~ ~

x ~ ~

x ~ ~

Temperature sensor
The temperature sensors are suitable for installation in thermowells.
Other sensors on request.
Media compatibility: All liquids and gases that are compatible with
stainless steel 1.4301 

Process connection: G3/4 internal thread

Figure 1: Pressure sensor



www.union-instruments.com

UNION Instruments GmbH Zeppelinstraße 42, 76185 Karlsruhe, Germany 
Phone: +49 (0) 721-68 03 81 0 Fax: +49 (0) 721-68 03 81 33
E-Mail: info@union-instruments.com

About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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ESS3 R2
Data logger with one radial sensor and 

additional temperature sensor

Measured quantities·  Relative pressure + temperature·  Absolute pressure + temperature·  Differential pressure + temperature

Applications·  Leak test of gas supply 
according to G469 B3 and C3·  Leak test of water supply 
according to W400-2·  Leak test for process industry



Sensor
The accuracy and resolution of the sensor determines the informative
value of the test. Particular importance was attached to high stability
of the measured pressure values under fluctuating ambient tempera-
ture conditions.

• Stainless steel-enclosed piezoresistive sensor with high long-
term stability, suitable for liquid and gaseous media, resistant to
corrosive media

• High resolution of measured values (typically 1 mbar for 25 bar 
measuring range); multiple measuring ranges are possible for one
sensor.

• Effect of ambient temperature on the measured pressure values
was eliminated by a fully automatic temperature compensation of
the pressure measuring cell.

• High measuring rates through high self-resonant frequency
• High overpressure protection and high burst pressure
• Special designs, e.g., for O2 measurement 
• Appropriately-graduated fixed or customizable measuring ranges

and various accuracy classes up to +- 0.05 % of full scale
• Temperature sensors are available as rod-type sensors or are suit-

able for use in thermowells

ESS3 R2 overview
The devices of the ESS3 R2 series are used for leak testing in pipeline
construction. Besides the pressure measurement, recording of the
pipeline temperature by a temperature sensor is also possible. The
device determines the temperature-compensated test pressure inde-
pendently and thus compensates for pressure fluctuations that occur
because of the effect of temperature on the pipeline. These test results
are therefore much more meaningful than pressure measurements
alone.

Battery-operated devices have a modular design and can be subse-
quently furnished with a different measuring range by the user. Parti-
cular importance was attached to a robust design suitable for use at
construction sites (protection classes up to IP 68 - watertight).

The operator control unit stores the measured values supplied by the
pressure and temperature sensors in non-volatile memory for a large
number of leak tests. The current measured values and changes since
the start of the test are indicated on a display. After completion of the
test, the measurement data is transferred to the USB connection of
the PC by means of a non-contact optical IrDA interface.

A lithium battery unit enables multiple years of operation under ordi-
nary conditions. 

The TfsWin III software is used to graphically display and store the
tests. The report is then created here. 

ESS3 R2

Site 2 UNION Instruments GmbH

Table 1: ESS3 R2  (scope of functions)

Application 

Display

Settings

Measuring rate

Measu. precision

Resolution

Operation

Storage

Software

used for mobile leak testing on gas lines 

(DVGW G469)

Actual value

Maximum and minimum value and differential value,

memory utilisation and battery status

Measurement location number and name         

Time and date of measurement                      

Maximum permissible pressure loss                     

Minimum test pressure  

125 msec … 6 hours

up to 0.05 % of full scale

up to 0.004 % of full scale                             

(< 1 mbar for measuring range 25 bar)                        

Via menu (via keyboard)                               

Via TfsWin III software (via IrDA interface cable)

250,000 date-time values / 512 kB

Typical range: approx. 50 pressure tests

(thanks to data compression)

TfsWin III for parameterisation, display,

archiving of the data                          

preparation of test reports on screen

Scope of functions



Process connection: G1/2 external thread, G1/8 internal thread

ESS3 R2

UNION Instruments GmbH       Site 3

Pressure sensor
Media compatibility: All liquids and gases that are compatible with stainless
steel  1.4301 and NBR seal material.

Temperature sensor
Rod-type sensor with 5 m cable and connecting plug.
Media compatibility: All liquids and gases that are compatible with
stainless steel  1.4301. 
Rod-type sensor: 150 mm x 4.5 mm

Table 2: Pressure sensors ESS3 R2

1) FS: of full scale
2) Difference < 5mbar at an ambient temperature change of 15 K, according to DVGW G469:2010 test method C3
3) customized measuring range; freely selectable within this range
4) on request

Measuring range

0 ... 100 mbar relative

0 ... 100 mbar differential pressure

0 ... 250 mbar relative

0 ... 1 bar relative

0 ... 1 bar differential pressure

0 ... 2.5 bar relative

0 ... 2.5 bar absolute

0 ... 10 bar relative

0 ... 10 bar absolute

0 ... 10 bar differential pressure

0 ... 25 bar absolute

0 ... 100 bar absolute

100 mbar ... 14 bar relative 3)

2.5 bar ... 200 bar absolute 3)

100 mbar ... 35 bar differential pressure3)

0 ... 200 bar  -   0 ... 700 bar absolutet 3)

Negative pressure

Precision [% of FS1]
Standard Premium Select Select plus

± 0,4 % ± 0,09 % ± 0,05 % ± 0,05 % < 5 mbar 2)

x x ~ ~

x ~ ~ ~

x x ~ ~

x x x ~

x ~ ~ ~

x x x ~

x x x ~

x x x ~

x x x ~

x ~ ~ ~

x x x x

x x x ~

x x x 4) ~

x x x 4) ~

x ~ ~ ~

x ~ ~ ~

x ~ ~ ~

Table 3: Temperature sensor ESS3 R2

"                 Temperature sensor                                        Screw-in            Cable
           measuring range and type                                     sensor             sensor

1) freely selectable within this range

-10 °C ... +40°C    Rod sensor

-10 °C ... +40°C    Immersion sleeve 90 mm

-10 °C ... +40°C    Immersion sleeve 140 mm

-30 °C ... +150 °C1)   Rod sensor

-30 °C ... +150 °C1)   Immersion sleeve 90 mm

-30 °C ... +150 °C1)   Immersion sleeve 140 mm

Measuring precision

       ~             x

       x             x

       x             x

       ~              x

       x             x

       x             x

        +/- 0,3 °C

Figure 1: Pressure sensor

Figure 3: Temperature sensor, rod-type
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UNION Instruments GmbH Zeppelinstraße 42, 76185 Karlsruhe, Germany 
Phone: +49 (0) 721-68 03 81 0 Fax: +49 (0) 721-68 03 81 33
E-Mail: info@union-instruments.com

About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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ESS3 R2
Data logger with one radial sensor and 

additional temperature sensor

Measured quantities·  Relative pressure + temperature·  Absolute pressure + temperature·  Differential pressure + temperature

Applications·  Leak test of gas supply 
according to G469 B3 and C3·  Leak test of water supply 
according to W400-2·  Leak test for process industry



Sensor
The accuracy and resolution of the sensor determines the informative
value of the test. Particular importance was attached to high stability
of the measured pressure values under fluctuating ambient tempera-
ture conditions.

• Stainless steel-enclosed piezoresistive sensor with high long-
term stability, suitable for liquid and gaseous media, resistant to
corrosive media

• High resolution of measured values (typically 1 mbar for 25 bar 
measuring range); multiple measuring ranges are possible for one
sensor.

• Effect of ambient temperature on the measured pressure values
was eliminated by a fully automatic temperature compensation of
the pressure measuring cell.

• High measuring rates through high self-resonant frequency
• High overpressure protection and high burst pressure
• Special designs, e.g., for O2 measurement 
• Appropriately-graduated fixed or customizable measuring ranges

and various accuracy classes up to +- 0.05 % of full scale
• Temperature sensors are available as rod-type sensors or are suit-

able for use in thermowells

ESS3 R2 overview
The devices of the ESS3 R2 series are used for leak testing in pipeline
construction. Besides the pressure measurement, recording of the
pipeline temperature by a temperature sensor is also possible. The
device determines the temperature-compensated test pressure inde-
pendently and thus compensates for pressure fluctuations that occur
because of the effect of temperature on the pipeline. These test results
are therefore much more meaningful than pressure measurements
alone.

Battery-operated devices have a modular design and can be subse-
quently furnished with a different measuring range by the user. Parti-
cular importance was attached to a robust design suitable for use at
construction sites (protection classes up to IP 68 - watertight).

The operator control unit stores the measured values supplied by the
pressure and temperature sensors in non-volatile memory for a large
number of leak tests. The current measured values and changes since
the start of the test are indicated on a display. After completion of the
test, the measurement data is transferred to the USB connection of
the PC by means of a non-contact optical IrDA interface.

A lithium battery unit enables multiple years of operation under ordi-
nary conditions. 

The TfsWin III software is used to graphically display and store the
tests. The report is then created here. 

ESS3 R2

Site 2 UNION Instruments GmbH

Table 1: ESS3 R2  (scope of functions)

Application 

Display

Settings

Measuring rate

Measu. precision

Resolution

Operation

Storage

Software

used for mobile leak testing on gas lines 

(DVGW G469)

Actual value

Maximum and minimum value and differential value,

memory utilisation and battery status

Measurement location number and name         

Time and date of measurement                      

Maximum permissible pressure loss                     

Minimum test pressure  

125 msec … 6 hours

up to 0.05 % of full scale

up to 0.004 % of full scale                             

(< 1 mbar for measuring range 25 bar)                        

Via menu (via keyboard)                               

Via TfsWin III software (via IrDA interface cable)

250,000 date-time values / 512 kB

Typical range: approx. 50 pressure tests

(thanks to data compression)

TfsWin III for parameterisation, display,

archiving of the data                          

preparation of test reports on screen

Scope of functions



Process connection: G1/2 external thread, G1/8 internal thread

ESS3 R2

UNION Instruments GmbH       Site 3

Pressure sensor
Media compatibility: All liquids and gases that are compatible with stainless
steel  1.4301 and NBR seal material.

Temperature sensor
Rod-type sensor with 5 m cable and connecting plug.
Media compatibility: All liquids and gases that are compatible with
stainless steel  1.4301. 
Rod-type sensor: 150 mm x 4.5 mm

Table 2: Pressure sensors ESS3 R2

1) FS: of full scale
2) Difference < 5mbar at an ambient temperature change of 15 K, according to DVGW G469:2010 test method C3
3) customized measuring range; freely selectable within this range
4) on request

Measuring range

0 ... 100 mbar relative

0 ... 100 mbar differential pressure

0 ... 250 mbar relative

0 ... 1 bar relative

0 ... 1 bar differential pressure

0 ... 2.5 bar relative

0 ... 2.5 bar absolute

0 ... 10 bar relative

0 ... 10 bar absolute

0 ... 10 bar differential pressure

0 ... 25 bar absolute

0 ... 100 bar absolute

100 mbar ... 14 bar relative 3)

2.5 bar ... 200 bar absolute 3)

100 mbar ... 35 bar differential pressure3)

0 ... 200 bar  -   0 ... 700 bar absolutet 3)

Negative pressure

Precision [% of FS1]
Standard Premium Select Select plus

± 0,4 % ± 0,09 % ± 0,05 % ± 0,05 % < 5 mbar 2)

x x ~ ~

x ~ ~ ~

x x ~ ~

x x x ~

x ~ ~ ~

x x x ~

x x x ~

x x x ~

x x x ~

x ~ ~ ~

x x x x

x x x ~

x x x 4) ~

x x x 4) ~

x ~ ~ ~

x ~ ~ ~

x ~ ~ ~

Table 3: Temperature sensor ESS3 R2

"                 Temperature sensor                                        Screw-in            Cable
           measuring range and type                                     sensor             sensor

1) freely selectable within this range

-10 °C ... +40°C    Rod sensor

-10 °C ... +40°C    Immersion sleeve 90 mm

-10 °C ... +40°C    Immersion sleeve 140 mm

-30 °C ... +150 °C1)   Rod sensor

-30 °C ... +150 °C1)   Immersion sleeve 90 mm

-30 °C ... +150 °C1)   Immersion sleeve 140 mm

Measuring precision

       ~             x

       x             x

       x             x

       ~              x

       x             x

       x             x

        +/- 0,3 °C

Figure 1: Pressure sensor

Figure 3: Temperature sensor, rod-type
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Phone: +49 (0) 721-68 03 81 0 Fax: +49 (0) 721-68 03 81 33
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

01
60

81
99

98
8 

V2
.0

0 
07

.1
5



ESS3 S4
Data logger station with four sensors

Measured quantities·  Relative pressure·  Absolute pressure·  Differential pressure·  Barometer reading·  Temperature·  Malfunction contacts (SSV, door, etc.)

Applications·  Monitoring in gas pressure control and 
measuring systems·  Monitoring in water pumping stations·  Stationary monitoring tasks



Application
In GPCM plants (gas pressure control and measuring systems), the
input and output pressures (or other measured values such as gas tem-
perature, SSV positions, etc.) are recording by a data logger in order
to obtain information about the operational reliability of the system.
This enables irregularities and malfunctions to be detected and elimi-
nated early. In the course of condition-oriented maintenance according
to DVGW G495, the testing intervals can be lengthened. All information
is immediately available to maintenance personnel on-site on the data
logger thanks to the TfsWin III evaluation software. 

Properties
• Up to four configurable sensors for pressure and temperature
• Up to six inputs for malfunction contacts (e.g. SSV, odor, door 

contacts, etc.)
• Large data memory with data compression for efficient use allows

data to be stored for many years
• Long battery life for multi-year operation without battery 

replacement
• Easy operation via device buttons/display
• Visual data interface to the PC
• Powerful PC evaluation software
• Explosion protection Zone 1

ESS3 S4 overview
The devices of the ESS3 S4 series are used to record pressure and
temperature in gas pressure control and measuring systems. The bat-
tery-powered devices are also suitable for recording measurements
at any location where a power supply is not available and up to 4 mea-
sured values must be measured over the long term.

Battery-operated devices have a modular design and comprise an ope-
rator control unit (housing, processor, software, and display), battery,
and up to four sensors. The data loggers are approved for use in ha-
zardous areas (Zones 1 and 2) and are designed in protection class
IP54.

The operator control unit stores the measured values supplied by the
pressure and temperature sensors in non-volatile memory. The current
measured values are continuously indicated on a display. The data is
transferred to the PC by means of a non-contact optical IrDA interface
(USB connection).

A lithium battery unit enables multiple years of operation under ordi-
nary conditions. The battery status is continually monitored and the re-
maining battery life is indicated.

The TfsWin III software is used to configure the logger (measuring
cycle, measuring location, etc.) and to read out and graphically display
the measured data. The communication for this takes place over the
non-contact optical IrDA interface. Alternatively, the device can be
operated via buttons. 

ESS3 S4

Site 2 UNION Instruments GmbH

Table 1: ESS3 S4 (Operator control units) 

Application  

Sensor 

connections

Explosion 

protection class 

Protection classes,

enclosure 

Measuring ranges

of pressure 

sensors

Measuring ranges

of temp. sensors

Measuring rate

Meas. precision

Resolution

Communication

interfaces 

Operating data

Display

Settings 

Operation 

Speicherung

Typical

operating span

Software

Measurement and storage of data 

(pressure and temperature) for monitoring gas

pressure control systems

Up to four sensor connections (M30) for 

accommodation of a pressure or temperature 

sensor. Up to six binary inputs (Reed, Namur)

II 2G  Ex ib IIC T4 Gb

IP 54 

W x H x D [mm]: 286 x 169 x 99

Weight [kg]: 3.5
Rel. press.: 0 … 100/250 mbar a. 0 … 1/2.5/10/25/100 bar

Diff. press.: 0 … 100 mbar a. 0 … 1/10 bar

Other measuring ranges on request

-10 °C … +40 °C as well as -30 °C … +150 °C

Other measuring ranges on request

500 msec … 600 hours

Dependent on the sensor (up to 0.05 % of full scale)

Up to 0.004% FS

IrDA; Display; Keyboard

Battery operation up to 10 years

Actual value; Maximum and minimum value as 

well as differential value

Memory utilization and battery status

Date and time; upper and lower alarm threshold; 

averaging (2 … 600 values); resolution; 

measuring location name (29 characters); 

storage method (rolling / static) 

Via keyboard using menu                                       

Via TfsWin III-software using 

IrDA-interface cable

2.000.000 date-time values / 512 kB

2 years 

(through data compression)

TfsWin III for parameter assignment, display, 

analysis and archiving of data

Technical data



ESS3 S4
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Pressure sensor:
The sensor is the metrological link to the application. Performance
and ease of use are therefore the central focus:
• A change of sensor by the user is possible and the new sensor is

immediately ready for operation without calibration 
• Stainless steel-enclosed, piezoresistive sensor with high long-term

stability, resistant to corrosive media
• High resolution of measured values; multiple measuring ranges

possible for one sensor
• Media temperature measurement
• High measuring rates through high self-resonant frequency
• High overpressure protection and high burst pressure
• Special versions, e.g., for O2 measurement
• Appropriately-graduated fixed or customizable measuring ranges

and various accuracy classes up to +- 0.05% of full scale

Media compatibility: All liquids
and gases that are compatible
with stainless steel  1.4301 and
NBR seal material.

Process connection: G1/2 exter-
nal thread, G1/8 internal thread

Figure 2: Temperature sensor, thermowell

Table 2: Pressure sensors ESS3 S4

Table 3: Temperature sensor ESS3 S4

"                 Temperature sensor          Cabel sensor
            measuring range and type                                                       

1) Freely selectable measuring range within these limits

1) FS: Full scale 
2) Customer-specific measuring range; freely selectable within this range
3) On request

-10 °C ... +40  °C    Thermowell 90 mm

-10 °C ... +40 °C    Thermowell 140 mm

-30 °C ... +150 °C1)   Thermowell 90 mm

-30 °C ... +150 °C1)   Thermowell 140 mm

Measuring accuracy

        x

        x

        x

        x

        +/- 0,3 °C

Measuring range

0 ... 100 mbar relative

0 ... 100 mbar differential pressure

0 ... 250 mbar relative

0 ... 1 bar relative

0 ... 1 bar differential pressure

0 ... 2,5 bar relative

0 ... 2,5 bar absolute

0 ... 10 bar relative

0 ... 10 bar absolute

0 ... 10 bar differential pressure

0 ... 25 bar absolute

0 ... 100 bar absolute

100 mbar ... 14 bar relative 2)

2,5 bar ... 200 bar absolute 2)

100 mbar ... 35 bar differential pressure3)

0 ... 200 bar  -   0 ... 700 bar absolute 3)

Negative pressure

Precision [% of FS1]
Standard Premium Select

± 0,4 % ± 0,09 % ± 0,05 %
x x ~

x ~ ~

x x ~

x x x

x ~ ~

x x x

x x x

x x x

x x x

x ~ ~

x x x

x x x

x x x 3)

x x x 3)

x ~ ~

x ~ ~

x ~ ~

Temperature sensor
The temperature sensors are suitable for installation in thermowells.
Other sensors on request.
Media compatibility: All liquids and gases that are compatible with
stainless steel 1.4301 

Process connection: G3/4 internal thread

Figure 1: Pressure sensor
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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INCA4001
Multi-gas analyzer 

Measurement parameter·Methane· Carbon dioxide· Hydrogen sulphide·Oxygen· Hydrogen· Higher hydrocarbons (C2+)

Applications· Biogas  · Sewage gas plants · Landfill sites· Glass / ceramics· Energy supply· Energy generation· Environment



The multi-gas analyzers of the device series INCA4001 are used to de-
termine the gas composition

           • Methane
           • Carbon dioxide
           • Hydrogen sulphide
           • Oxygen
           • Hydrogen
           • Higher hydrocarbons (C2+)

The multi-gas analyzers of the device series INCA4001 are engineered
for indoor installation. Condensate-free gases can be measured with
or without gas pressure. The device can be designed with max. 10
sample gas inlets and 1 calibration gas inlet.

INCA4001

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges INCA4001

Typical measuring ranges INCA4001

Measuring module              Meas. methods      Measuring ranges    Measuring accuracy

CH4                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CH4                                       NDIR               0 – 5 Vol.-%          +/- 3% MBE1)

CH4                                       NDIR            80 – 100 Vol.-%       +/- 1% MBE1)

C2+                                        NDIR              0 – 20 Vol.-%       +/- 2,5% MBE1)

CO2                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CO2                                       NDIR             0 – 0,5 Vol.-%        +/- 2% MBE1)

CO2                                       NDIR              0 – 10 Vol.-%       +/- 1,5% MBE1)

O2                                            EC                0 – 25 Vol.-%         +/- 3% MW2)

O2                                   paramagnetic       0 – 25 Vol.-%         +/- 1% MW2)

H2S                                         EC                  0 – 50 ppm           +/- 3% MBE1)

H2S                                         EC                 0 – 100 ppm          +/- 3% MBE1)

H2S                                         EC                0 – 2.000 ppm           +/- 30 ppm

                                                                                                     (≤ 1000 ppm)

                                                                                                     +/- 3% MW2)

                                                                                                     (> 1000 ppm)

H2S                                  EC-µPulse        0 – 10.000 ppm           +/- 3 ppm

                                                                                                       (≤ 25 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                       (> 25 ppm)

H2S                                         EC               0 – 10.000 ppm       +/- 3% MBE1)

H2S                                  EC-µPulse        0 – 50.000 ppm          +/- 30 ppm

                                                                                                      (≤ 500 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                      (> 500 ppm)

Heizwert Hi3)                  calculated      8 – 11,5 kWh/m3        +/- 1,5% MBE1)

Wobbeindex Wi3)          calculated     10 – 14,3 kWh/m3         +/- 2% MBE1)

relative Dichte (SG)          acoustic               0,5 – 0,8                      +/- 3% MBE1)

1) Linearity error with regard to measuring range
2) Linearity error with regard to measuring value

Option (T-Modelle) INCA4001

T-Modelle               con./                              CH4                                        CO2                                       H2S                                     O2                                  H2                                  C2+

                                                        discont.                         [Vol.%]                                 [Vol.%]                                [ppm]                                 [Vol.%]                        [ppm]                           [Vol.%]

T030                        discont.                       0 – 100 disc.                     -                                         0 – 2000 disc.                 0 – 25 disc.               -                                  -
T045                        cont.                            -                                          -                                         -                                       0 – 5 cont.1 (Par)      -                                  -
T055                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       -                                  -                                  -
T074                        discont.                       -                                          -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T087                        cont.                            0 – 5 cont.                         0 – 100 cont.                     -                                       -                                  -                                  -
T095                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       0 – 25 cont.               -                                  -
T096                        discont.                       -                                          -                                         0 – 10.000 disc.3             -                                  -                                  -
T098                        discont.                       0 – 100 disc.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T099                        cont.                            0 – 100 cont.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T100                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T101                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               -                                  -
T107                        cont.                            0 – 100 cont.                     -                                         -                                       -                                  -                                  -
T109                        cont.                            0 – 100 cont.                     0 – 10 cont.                       -                                       -                                  -                                  -
T111                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 2000 disc.                 0 – 25 disc.               0 – 4000 disc.           -
T131                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               -                                  -
T133                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 100 disc.                   0 – 25 cont.               -                                  -
T137                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               0 – 4000 disc.           -
T140                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               0 – 4000 disc.           -
T141                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               0 – 4000 disc.           -
T145                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 cont.               -                                  -
T160                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 50.000 disc.3             0 – 25 disc.               -                                  -
T161                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 50.000 disc.3             0 – 25 cont.               -                                  -
T301                        cont.                            80 – 100 cont.2 (7µm)       -                                         -                                       -                                  -                                  0 – 20 cont.
T303                        cont.                            0 – 100 cont.2 (7µm)         -                                         -                                       -                                  -                                  0 – 20 cont.

Cont. = Online measuring; discont. = min. 15 min; 1 paramagnetic; 2 7,9µm; 3 µPulse; 4 without µPulse; 5 in N2; 6 natural gas in air; 7 calculated, 8 landfill gas
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Figure 2: Technical data INCA4001

Technical data

Technical data INCA4001

Weight [kg]                                      up to 30

Dimensions (WxHxD) [mm]           745x630x220

Degree of protection                     IP20

Power supply                                  100 – 240 V, 50/60 H

Max. power consumption            250 VA

Inlets of gas                                    

Inlets of process gas                     1 – 10 pneumatic valves

Inlets of calibration gas                1 

Inlets purging gas (air)                  1 

Gas connection                              Compression fitting 6 mm

Max. gas inlet pressure                20 mbar rel.

Min. gas inlet pressure                 -100 mbar rel.

Flame barrier                                   ATEX-certification G IIC

Rel. gas humidity                            ≤ 100% (condensate possible)

Condensate trap                             yes

Gas cooler                                       yes

Cooling principal                             thermoelectrical

Dewpoint                                         3 – 30 °C adjustable

Condensate removal                      jet pump

Ambient conditions                       

Operating temperature                  5 – 45 °C

Humidity                                           0 – 95% rel. air humidity

Ambient pressure                           900 – 1250 hPa (0,9 – 1,2 bar)

Storage temperature                     -20 – 60 °C

Interfaces                                        

Relays                                               3

Dig. Interface                                  RS232

4 – 20 mA                                         optional

Fieldbus                                           optional
Remote maintenance (IP/TCP)       optional
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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Measurement parameter·Methane· Carbon dioxide· Hydrogen sulphide·Oxygen· Hydrogen· Higher hydrocarbons (C2+)

Applications· Biogas  · Sewage gas plants · Landfill sites· Glass / ceramics· Energy supply· Energy generation· Environment



The multi-gas analyzers of the device series INCA4002 are used to de-
termine the gas composition

           • Methane
           • Carbon dioxide
           • Hydrogen sulphide
           • Oxygen
           • Hydrogen
           • Higher hydrocarbons (C2+)

The multi-gas analyzers of the device series INCA4002 are engineered
for indoor installation. Condensate-free gases can be measured with
or without gas pressure. The device can be designed with 1 sample
gas inlet and 1 calibration gas inlet. Due to the use of a hose pump an
online operation is possible.

INCA4002

Site 2 UNION Instruments GmbH

Typical measuring ranges INCA4002

Measuring module              Meas. methods      Measuring ranges    Measuring accuracy

CH4                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CH4                                       NDIR               0 – 5 Vol.-%          +/- 3% MBE1)

CH4                                       NDIR            80 – 100 Vol.-%       +/- 1% MBE1)

C2+                                        NDIR              0 – 20 Vol.-%       +/- 2,5% MBE1)

CO2                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CO2                                       NDIR             0 – 0,5 Vol.-%        +/- 2% MBE1)

CO2                                       NDIR              0 – 10 Vol.-%       +/- 1,5% MBE1)

O2                                            EC                0 – 25 Vol.-%         +/- 3% MW2)

O2                                   paramagnetic       0 – 25 Vol.-%         +/- 1% MW2)

H2S                                         EC                  0 – 50 ppm           +/- 3% MBE1)

H2S                                         EC                 0 – 100 ppm          +/- 3% MBE1)

H2S                                         EC                0 – 2.000 ppm           +/- 30 ppm

                                                                                                     (≤ 1000 ppm)

                                                                                                     +/- 3% MW2)

                                                                                                     (> 1000 ppm)

H2S                                  EC-µPulse        0 – 10.000 ppm           +/- 3 ppm

                                                                                                       (≤ 25 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                       (> 25 ppm)

H2S                                         EC               0 – 10.000 ppm       +/- 3% MBE1)

H2S                                  EC-µPulse        0 – 50.000 ppm          +/- 30 ppm

                                                                                                      (≤ 500 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                      (> 500 ppm)

Heizwert Hi3)                  calculated      8 – 11,5 kWh/m3        +/- 1,5% MBE1)

Wobbeindex Wi3)          calculated     10 – 14,3 kWh/m3         +/- 2% MBE1)

relative Dichte (SG)          acoustic               0,5 – 0,8                      +/- 3% MBE1)

1) Linearity error with regard to measuring range
2) Linearity error with regard to measuring value

Option (T-Modelle) INCA4001

T-Modelle               con./                              CH4                                        CO2                                       H2S                                     O2                                  H2                                  C2+

                                                        discont.                         [Vol.%]                                 [Vol.%]                                [ppm]                                 [Vol.%]                        [ppm]                           [Vol.%]

T030                        discont.                       0 – 100 disc.                     -                                         0 – 2000 disc.                 0 – 25 disc.               -                                  -
T045                        cont.                            -                                          -                                         -                                       0 – 5 cont.1 (Par)      -                                  -
T055                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       -                                  -                                  -
T074                        discont.                       -                                          -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T087                        cont.                            0 – 5 cont.                         0 – 100 cont.                     -                                       -                                  -                                  -
T095                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       0 – 25 cont.               -                                  -
T096                        discont.                       -                                          -                                         0 – 10.000 disc.3             -                                  -                                  -
T098                        discont.                       0 – 100 disc.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T099                        cont.                            0 – 100 cont.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T100                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T101                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               -                                  -
T107                        cont.                            0 – 100 cont.                     -                                         -                                       -                                  -                                  -
T109                        cont.                            0 – 100 cont.                     0 – 10 cont.                       -                                       -                                  -                                  -
T111                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 2000 disc.                 0 – 25 disc.               0 – 4000 disc.           -
T131                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               -                                  -
T133                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 100 disc.                   0 – 25 cont.               -                                  -
T137                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               0 – 4000 disc.           -
T140                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               0 – 4000 disc.           -
T141                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               0 – 4000 disc.           -
T145                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 cont.               -                                  -
T160                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 50.000 disc.3             0 – 25 disc.               -                                  -
T161                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 50.000 disc.3             0 – 25 cont.               -                                  -
T301                        cont.                            80 – 100 cont.2 (7µm)       -                                         -                                       -                                  -                                  0 – 20 cont.
T303                        cont.                            0 – 100 cont.2 (7µm)         -                                         -                                       -                                  -                                  0 – 20 cont.

Cont. = Online measuring; discont. = min. 15 min; 1 paramagnetic; 2 7,9µm; 3 µPulse; 4 without µPulse; 5 in N2; 6 natural gas in air; 7 calculated, 8 landfill gas

Table 1: Typical measuring ranges INCA4002
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Figure 2: Technical data INCA4002

Technical data

Technical data INCA4002

Weight [kg]                                      up to 30

Dimensions (WxHxD) [mm]          745x630x220

Degree of protection                     IP20

Power supply                                  100 – 240 V, 50/60 H

Max. power consumption             250 VA

Inlets of gas                                    

Inlets of process gas                     1 

Inlets of calibration gas                1 

Inlets purging gas (air)                  1 

Gas connection                              Compression fitting 6 mm

Max. gas inlet pressure                20 mbar rel.

Min. gas inlet pressure                 -100 mbar rel.

Flame barrier                                   ATEX-certification G IIC

Rel. gas humidity                            ≤ 100%  (condensate possible)

Condensate trap                             yes

Gas cooler                                       yes

Cooling principal                             thermoelectrical

Dewpoint                                         3 – 30 °C adjustable

Condensate removal                      perestaltic pump

Ambient conditions                       

Operating temperature                  5 – 45 °C

Humidity                                          0 – 95% rel. air humidity

Ambient pressure                          900 – 1250 hPa (0,9 – 1,2 bar)

Storage temperature                     -20 – 60 °C

Interfaces                                        

Relays                                               3

Dig. Interface                                  RS232

4 – 20 mA                                         optional

Fieldbus                                           optional
Remote maintenance (IP/TCP)       optional
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING
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The multi-gas analyzers of the device series INCA4003 are used to de-
termine the gas composition

           • Methane
           • Carbon dioxide
           • Hydrogen sulphide
           • Oxygen
           • Hydrogen
           • Higher hydrocarbons (C2+)

The multi-gas analyzers of the device series INCA4003 are engineered
for indoor installation. Condensate-free gases can be measured with
or without gas pressure. The device can be designed with max. 4 sam-
ple gas inlets and 1 calibration gas inlet. Due to the use of a hose pump
an online operation with 1 measuring point is possible.

INCA4003

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges INCA4003

Typical measuring ranges INCA4003

Measuring module              Meas. methods      Measuring ranges    Measuring accuracy

CH4                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CH4                                       NDIR               0 – 5 Vol.-%          +/- 3% MBE1)

CH4                                       NDIR            80 – 100 Vol.-%       +/- 1% MBE1)

C2+                                        NDIR              0 – 20 Vol.-%       +/- 2,5% MBE1)

CO2                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CO2                                       NDIR             0 – 0,5 Vol.-%        +/- 2% MBE1)

CO2                                       NDIR              0 – 10 Vol.-%       +/- 1,5% MBE1)

O2                                            EC                0 – 25 Vol.-%         +/- 3% MW2)

O2                                   paramagnetic       0 – 25 Vol.-%         +/- 1% MW2)

H2S                                         EC                  0 – 50 ppm           +/- 3% MBE1)

H2S                                         EC                 0 – 100 ppm          +/- 3% MBE1)

H2S                                         EC                0 – 2.000 ppm           +/- 30 ppm

                                                                                                     (≤ 1000 ppm)

                                                                                                     +/- 3% MW2)

                                                                                                     (> 1000 ppm)

H2S                                  EC-µPulse        0 – 10.000 ppm           +/- 3 ppm

                                                                                                       (≤ 25 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                       (> 25 ppm)

H2S                                         EC               0 – 10.000 ppm       +/- 3% MBE1)

H2S                                  EC-µPulse        0 – 50.000 ppm          +/- 30 ppm

                                                                                                      (≤ 500 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                      (> 500 ppm)

Heizwert Hi3)                  calculated      8 – 11,5 kWh/m3        +/- 1,5% MBE1)

Wobbeindex Wi3)          calculated     10 – 14,3 kWh/m3         +/- 2% MBE1)

relative Dichte (SG)          acoustic               0,5 – 0,8                      +/- 3% MBE1)

1) Linearity error with regard to measuring range
2) Linearity error with regard to measuring value

Option (T-Modelle) INCA4003

T-Modelle               con./                              CH4                                        CO2                                       H2S                                     O2                                  H2                                  C2+

                                                        discont.                         [Vol.%]                                 [Vol.%]                                [ppm]                                 [Vol.%]                        [ppm]                           [Vol.%]

T030                        discont.                       0 – 100 disc.                     -                                         0 – 2000 disc.                 0 – 25 disc.               -                                  -
T045                        cont.                            -                                          -                                         -                                       0 – 5 cont.1 (Par)      -                                  -
T055                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       -                                  -                                  -
T074                        discont.                       -                                          -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T087                        cont.                            0 – 5 cont.                         0 – 100 cont.                     -                                       -                                  -                                  -
T095                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       0 – 25 cont.               -                                  -
T096                        discont.                       -                                          -                                         0 – 10.000 disc.3             -                                  -                                  -
T098                        discont.                       0 – 100 disc.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T099                        cont.                            0 – 100 cont.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T100                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T101                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               -                                  -
T107                        cont.                            0 – 100 cont.                     -                                         -                                       -                                  -                                  -
T109                        cont.                            0 – 100 cont.                     0 – 10 cont.                       -                                       -                                  -                                  -
T111                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 2000 disc.                 0 – 25 disc.               0 – 4000 disc.           -
T131                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               -                                  -
T133                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 100 disc.                   0 – 25 cont.               -                                  -
T137                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               0 – 4000 disc.           -
T140                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               0 – 4000 disc.           -
T141                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               0 – 4000 disc.           -
T145                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 cont.               -                                  -
T160                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 50.000 disc.3             0 – 25 disc.               -                                  -
T161                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 50.000 disc.3             0 – 25 cont.               -                                  -
T301                        cont.                            80 – 100 cont.2 (7µm)       -                                         -                                       -                                  -                                  0 – 20 cont.
T303                        cont.                            0 – 100 cont.2 (7µm)         -                                         -                                       -                                  -                                  0 – 20 cont.

Cont. = Online measuring; discont. = min. 15 min; 1 paramagnetic; 2 7,9µm; 3 µPulse; 4 without µPulse; 5 in N2; 6 natural gas in air; 7 calculated, 8 landfill gas
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Figure 2: Technical data INCA4003

Technical data

Technical data INCA4003

Weight [kg]                                      up to 30

Dimensions (WxHxD) [mm]           745x630x220

Degree of protection                     IP20

Power supply                                  100 – 240 V, 50/60 H

Max. power consumption            250 VA

Inlets of gas                                    

Inlets of process gas                     2 – 4 electr. ball valves

Inlets of calibration gas                1 

Inlets purging gas (air)                  1 

Gas connection                              Compression fitting 6 mm

Max. gas inlet pressure                20 mbar rel.

Min. gas inlet pressure                 -100 mbar rel.

Flame barrier                                   ATEX-certification G IIC

Rel. gas humidity                            ≤ 100% (condensate possible)

Condensate trap                             yes 

Gas cooler                                       yes 

Cooling principal                             thermoelectrical

Dewpoint                                         3 – 30 °C adjustable

Condensate removal                      perestaltic pump

Ambient conditions                       

Operating temperature                  5 – 45 °C

Humidity                                          0 – 95% rel. air humidity

Ambient pressure                           900 – 1250 hPa (0,9 – 1,2 bar)

Storage temperature                     -20 – 60 °C

Interfaces                                        

Relays                                               3

Dig. Interface                                  RS232

4 – 20 mA                                         optional

Fieldbus                                           optional
Remote maintenance (IP/TCP)       optional
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING
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The multi-gas analyzers of the device series INCA4004 are used to de-
termine the gas composition

           • Methane
           • Carbon dioxide
           • Hydrogen sulphide
           • Oxygen
           • Hydrogen
           • Higher hydrocarbons (C2+)

The multi-gas analyzers of the device series INCA4004 are engineered
for indoor installation. Condensate-free gases can be measured with
or without gas pressure. The device can be designed with 1 sample
gas inlet for condensate-containing gas, max. 3 inlets for condensate-
free gas and 1 calibration gas inlet. Due to the use of a hose pump an
online operation is possible.  

INCA4004

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges INCA4004

Typical measuring ranges INCA4004

Measuring module              Meas. methods      Measuring ranges    Measuring accuracy

CH4                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CH4                                       NDIR               0 – 5 Vol.-%          +/- 3% MBE1)

CH4                                       NDIR            80 – 100 Vol.-%       +/- 1% MBE1)

C2+                                        NDIR              0 – 20 Vol.-%       +/- 2,5% MBE1)

CO2                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CO2                                       NDIR             0 – 0,5 Vol.-%        +/- 2% MBE1)

CO2                                       NDIR              0 – 10 Vol.-%       +/- 1,5% MBE1)

O2                                            EC                0 – 25 Vol.-%         +/- 3% MW2)

O2                                   paramagnetic       0 – 25 Vol.-%         +/- 1% MW2)

H2S                                         EC                  0 – 50 ppm           +/- 3% MBE1)

H2S                                         EC                 0 – 100 ppm          +/- 3% MBE1)

H2S                                         EC                0 – 2.000 ppm           +/- 30 ppm

                                                                                                     (≤ 1000 ppm)

                                                                                                     +/- 3% MW2)

                                                                                                     (> 1000 ppm)

H2S                                  EC-µPulse        0 – 10.000 ppm           +/- 3 ppm

                                                                                                       (≤ 25 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                       (> 25 ppm)

H2S                                         EC               0 – 10.000 ppm       +/- 3% MBE1)

H2S                                  EC-µPulse        0 – 50.000 ppm          +/- 30 ppm

                                                                                                      (≤ 500 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                      (> 500 ppm)

Heizwert Hi3)                  calculated      8 – 11,5 kWh/m3        +/- 1,5% MBE1)

Wobbeindex Wi3)          calculated     10 – 14,3 kWh/m3         +/- 2% MBE1)

relative Dichte (SG)          acoustic               0,5 – 0,8                      +/- 3% MBE1)

1) Linearity error with regard to measuring range
2) Linearity error with regard to measuring value

Option (T-Modelle) INCA4004

T-Modelle               con./                              CH4                                        CO2                                       H2S                                     O2                                  H2                                  C2+

                                                        discont.                         [Vol.%]                                 [Vol.%]                                [ppm]                                 [Vol.%]                        [ppm]                           [Vol.%]

T030                        discont.                       0 – 100 disc.                     -                                         0 – 2000 disc.                 0 – 25 disc.               -                                  -
T045                        cont.                            -                                          -                                         -                                       0 – 5 cont.1 (Par)      -                                  -
T055                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       -                                  -                                  -
T074                        discont.                       -                                          -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T087                        cont.                            0 – 5 cont.                         0 – 100 cont.                     -                                       -                                  -                                  -
T095                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       0 – 25 cont.               -                                  -
T096                        discont.                       -                                          -                                         0 – 10.000 disc.3             -                                  -                                  -
T098                        discont.                       0 – 100 disc.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T099                        cont.                            0 – 100 cont.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T100                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T101                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               -                                  -
T107                        cont.                            0 – 100 cont.                     -                                         -                                       -                                  -                                  -
T109                        cont.                            0 – 100 cont.                     0 – 10 cont.                       -                                       -                                  -                                  -
T111                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 2000 disc.                 0 – 25 disc.               0 – 4000 disc.           -
T131                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               -                                  -
T133                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 100 disc.                   0 – 25 cont.               -                                  -
T137                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               0 – 4000 disc.           -
T140                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               0 – 4000 disc.           -
T141                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               0 – 4000 disc.           -
T145                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 cont.               -                                  -
T160                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 50.000 disc.3             0 – 25 disc.               -                                  -
T161                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 50.000 disc.3             0 – 25 cont.               -                                  -
T301                        cont.                            80 – 100 cont.2 (7µm)       -                                         -                                       -                                  -                                  0 – 20 cont.
T303                        cont.                            0 – 100 cont.2 (7µm)         -                                         -                                       -                                  -                                  0 – 20 cont.

Cont. = Online measuring; discont. = min. 15 min; 1 paramagnetic; 2 7,9µm; 3 µPulse; 4 without µPulse; 5 in N2; 6 natural gas in air; 7 calculated, 8 landfill gas
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Figure 2: Technical data INCA4004

Technical data

Technical data INCA4004

Weight [kg]                                      up to 30

Dimensions (WxHxD) [mm]          745x630x220

Degree of protection                     IP20

Power supply                                  100 – 240 V, 50/60 H

Max. power consumption            250 VA

Inlets of gas                                    

Inlets of process gas                     1 x condensate containing gases  

                                                          up to 3 for dry gases

Inlets of calibration gas                1 

Inlets purging gas (air)                  1 

Gas connection                              Compression fitting 6 mm

Max. gas inlet pressure                20 mbar rel.

Min. gas inlet pressure                 -100 mbar rel.

Flame barrier                                   ATEX-certification G IIC

Rel. gas humidity                            ≤ 100% (condensate possible)

Condensate trap                             yes 

Gas cooler                                       yes

Cooling principal                             thermoelectrical

Dewpoint                                         3 – 30 °C adjustable

Condensate removal                      jet pump

Ambient conditions                       

Operating temperature                  5 – 45 °C

Humidity                                          0 – 95% rel. air humidity

Ambient pressure                           900 – 1250 hPa (0,9 – 1,2 bar)

Storage temperature                     -20 – 60 °C

Interfaces                                        

Relays                                               3

Dig. Interface                                  RS232

4 – 20 mA                                         optional

Fieldbus                                           optional
Remote maintenance (IP/TCP)       optional
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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Multi-gas analyzer 

Measurement parameter·Methane· Carbon dioxide· Hydrogen sulphide·Oxygen· Hydrogen· Higher hydrocarbons (C2+)

Applications· Biogas  · Sewage gas plants · Landfill sites· Glass / ceramics· Energy supply· Energy generation· Environment



The multi-gas analyzers of the device series INCA6001 are used to de-
termine the gas composition

           • Methane
           • Carbon dioxide
           • Hydrogen sulphide
           • Oxygen
           • Hydrogen
           • Higher hydrocarbons (C2+)

The multi-gas analyzers of the device series INCA6001 are engineered
for outdoor installation. Condensate-free gases can be measured with
or without gas pressure. The device can be designed with max. 10
sample gas inlets and 1 calibration gas inlet.

INCA6001

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges INCA6001

Typical measuring ranges INCA6001

Measuring module              Meas. methods      Measuring ranges    Measuring accuracy

CH4                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CH4                                       NDIR               0 – 5 Vol.-%          +/- 3% MBE1)

CH4                                       NDIR            80 – 100 Vol.-%       +/- 1% MBE1)

C2+                                        NDIR              0 – 20 Vol.-%       +/- 2,5% MBE1)

CO2                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CO2                                       NDIR             0 – 0,5 Vol.-%        +/- 2% MBE1)

CO2                                       NDIR              0 – 10 Vol.-%       +/- 1,5% MBE1)

O2                                            EC                0 – 25 Vol.-%         +/- 3% MW2)

O2                                   paramagnetic       0 – 25 Vol.-%         +/- 1% MW2)

H2S                                         EC                  0 – 50 ppm           +/- 3% MBE1)

H2S                                         EC                 0 – 100 ppm          +/- 3% MBE1)

H2S                                         EC                0 – 2.000 ppm           +/- 30 ppm

                                                                                                     (≤ 1000 ppm)

                                                                                                     +/- 3% MW2)

                                                                                                     (> 1000 ppm)

H2S                                  EC-µPulse        0 – 10.000 ppm           +/- 3 ppm

                                                                                                       (≤ 25 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                       (> 25 ppm)

H2S                                         EC               0 – 10.000 ppm       +/- 3% MBE1)

H2S                                  EC-µPulse        0 – 50.000 ppm          +/- 30 ppm

                                                                                                      (≤ 500 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                      (> 500 ppm)

Heizwert Hi3)                  calculated      8 – 11,5 kWh/m3        +/- 1,5% MBE1)

Wobbeindex Wi3)          calculated     10 – 14,3 kWh/m3         +/- 2% MBE1)

relative Dichte (SG)          acoustic               0,5 – 0,8                      +/- 3% MBE1)

1) Linearity error with regard to measuring range
2) Linearity error with regard to measuring value

Option (T-Modelle) INCA6001

T-Modelle               con./                              CH4                                        CO2                                       H2S                                     O2                                  H2                                  C2+

                                                        discont.                         [Vol.%]                                 [Vol.%]                                [ppm]                                 [Vol.%]                        [ppm]                           [Vol.%]

T030                        discont.                       0 – 100 disc.                     -                                         0 – 2000 disc.                 0 – 25 disc.               -                                  -
T045                        cont.                            -                                          -                                         -                                       0 – 5 cont.1 (Par)      -                                  -
T055                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       -                                  -                                  -
T074                        discont.                       -                                          -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T087                        cont.                            0 – 5 cont.                         0 – 100 cont.                     -                                       -                                  -                                  -
T095                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       0 – 25 cont.               -                                  -
T096                        discont.                       -                                          -                                         0 – 10.000 disc.3             -                                  -                                  -
T098                        discont.                       0 – 100 disc.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T099                        cont.                            0 – 100 cont.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T100                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T101                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               -                                  -
T107                        cont.                            0 – 100 cont.                     -                                         -                                       -                                  -                                  -
T109                        cont.                            0 – 100 cont.                     0 – 10 cont.                       -                                       -                                  -                                  -
T111                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 2000 disc.                 0 – 25 disc.               0 – 4000 disc.           -
T131                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               -                                  -
T133                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 100 disc.                   0 – 25 cont.               -                                  -
T137                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               0 – 4000 disc.           -
T140                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               0 – 4000 disc.           -
T141                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               0 – 4000 disc.           -
T145                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 cont.               -                                  -
T160                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 50.000 disc.3             0 – 25 disc.               -                                  -
T161                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 50.000 disc.3             0 – 25 cont.               -                                  -
T301                        cont.                            80 – 100 cont.2 (7µm)       -                                         -                                       -                                  -                                  0 – 20 cont.
T303                        cont.                            0 – 100 cont.2 (7µm)         -                                         -                                       -                                  -                                  0 – 20 cont.

Cont. = Online measuring; discont. = min. 15 min; 1 paramagnetic; 2 7,9µm; 3 µPulse; 4 without µPulse; 5 in N2; 6 natural gas in air; 7 calculated, 8 landfill gas
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Figure 2: Technical data INCA6001

Technical data 

Technical data INCA6001

Weight [kg]                                      100

Dimensions (WxHxD) [mm]          1197x1050x420

Degree of protection                     IP54

Power supply                                  100 – 240 V, 50/60 H

Max. power consumption            1500 VA

Inlets of gas                                    

Inlets of process gas                     1 – 10 pneumatische Ventile

Inlets of calibration gas                1 

Inlets purging gas (air)                  1 

Gas connection                              Compression fitting 6 mm

Max. gas inlet pressure                20 mbar rel.

Min. gas inlet pressure                 -100 mbar rel.

Flame barrier                                   ATEX-certification G IIC

Rel. gas humidity                            ≤ 100% (condensate possible)

Condensate trap                             yes

Gas cooler                                       yes

Cooling principal                             thermoelectrical

Dewpoint                                         3 – 30 °C adjustable

Condensate removal                      jet pump

Ambient conditions                       

Operating temperature                  -20 – 45 °C

Humidity                                           0 – 100% rel. air humidity

Ambient pressure                          900 – 1250 hPa (0,9 – 1,2 bar)

Storage temperature                     -20 – 60 °C

Interfaces                                        

Relays                                               3

Dig. Interface                                  RS232

4 – 20 mA                                         optional

Fieldbus                                           optional
Remote maintenance (IP/TCP)       optional
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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The multi-gas analyzers of the device series INCA6002 are used to de-
termine the gas composition

           • Methane
           • Carbon dioxide
           • Hydrogen sulphide
           • Oxygen
           • Hydrogen
           • Higher hydrocarbons (C2+)

The multi-gas analyzers of the device series INCA6002 are engineered
for outdoor installation. Condensate-free gases can be measured with
or without gas pressure. The device can be designed with 1 sample
gas inlet and 1 calibration gas inlet. Due to the use of a hose pump an
online operation is possible. 

INCA6002

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges INCA6002

Typical measuring ranges INCA6002

Measuring module              Meas. methods      Measuring ranges    Measuring accuracy

CH4                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CH4                                       NDIR               0 – 5 Vol.-%          +/- 3% MBE1)

CH4                                       NDIR            80 – 100 Vol.-%       +/- 1% MBE1)

C2+                                        NDIR              0 – 20 Vol.-%       +/- 2,5% MBE1)

CO2                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CO2                                       NDIR             0 – 0,5 Vol.-%        +/- 2% MBE1)

CO2                                       NDIR              0 – 10 Vol.-%       +/- 1,5% MBE1)

O2                                            EC                0 – 25 Vol.-%         +/- 3% MW2)

O2                                   paramagnetic       0 – 25 Vol.-%         +/- 1% MW2)

H2S                                         EC                  0 – 50 ppm           +/- 3% MBE1)

H2S                                         EC                 0 – 100 ppm          +/- 3% MBE1)

H2S                                         EC                0 – 2.000 ppm           +/- 30 ppm

                                                                                                     (≤ 1000 ppm)

                                                                                                     +/- 3% MW2)

                                                                                                     (> 1000 ppm)

H2S                                  EC-µPulse        0 – 10.000 ppm           +/- 3 ppm

                                                                                                       (≤ 25 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                       (> 25 ppm)

H2S                                         EC               0 – 10.000 ppm       +/- 3% MBE1)

H2S                                  EC-µPulse        0 – 50.000 ppm          +/- 30 ppm

                                                                                                      (≤ 500 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                      (> 500 ppm)

Heizwert Hi3)                  calculated      8 – 11,5 kWh/m3        +/- 1,5% MBE1)

Wobbeindex Wi3)          calculated     10 – 14,3 kWh/m3         +/- 2% MBE1)

relative Dichte (SG)          acoustic               0,5 – 0,8                      +/- 3% MBE1)

1) Linearity error with regard to measuring range
2) Linearity error with regard to measuring value

Option (T-Modelle) INCA6002

T-Modelle               con./                              CH4                                        CO2                                       H2S                                     O2                                  H2                                  C2+

                                                        discont.                         [Vol.%]                                 [Vol.%]                                [ppm]                                 [Vol.%]                        [ppm]                           [Vol.%]

T030                        discont.                       0 – 100 disc.                     -                                         0 – 2000 disc.                 0 – 25 disc.               -                                  -
T045                        cont.                            -                                          -                                         -                                       0 – 5 cont.1 (Par)      -                                  -
T055                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       -                                  -                                  -
T074                        discont.                       -                                          -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T087                        cont.                            0 – 5 cont.                         0 – 100 cont.                     -                                       -                                  -                                  -
T095                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       0 – 25 cont.               -                                  -
T096                        discont.                       -                                          -                                         0 – 10.000 disc.3             -                                  -                                  -
T098                        discont.                       0 – 100 disc.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T099                        cont.                            0 – 100 cont.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T100                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T101                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               -                                  -
T107                        cont.                            0 – 100 cont.                     -                                         -                                       -                                  -                                  -
T109                        cont.                            0 – 100 cont.                     0 – 10 cont.                       -                                       -                                  -                                  -
T111                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 2000 disc.                 0 – 25 disc.               0 – 4000 disc.           -
T131                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               -                                  -
T133                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 100 disc.                   0 – 25 cont.               -                                  -
T137                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               0 – 4000 disc.           -
T140                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               0 – 4000 disc.           -
T141                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               0 – 4000 disc.           -
T145                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 cont.               -                                  -
T160                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 50.000 disc.3             0 – 25 disc.               -                                  -
T161                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 50.000 disc.3             0 – 25 cont.               -                                  -
T301                        cont.                            80 – 100 cont.2 (7µm)       -                                         -                                       -                                  -                                  0 – 20 cont.
T303                        cont.                            0 – 100 cont.2 (7µm)         -                                         -                                       -                                  -                                  0 – 20 cont.

Cont. = Online measuring; discont. = min. 15 min; 1 paramagnetic; 2 7,9µm; 3 µPulse; 4 without µPulse; 5 in N2; 6 natural gas in air; 7 calculated, 8 landfill gas
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Table 2: Technical data INCA6002

Technical data

Technical data INCA6002

Weight [kg]                                      100

Dimensions (WxHxD) [mm]          1197x1050x420

Degree of protection                     IP54

Power supply                                  100 – 240 V, 50/60 H

Max. power consumption             1500 VA

Inlets of gas                                    

Inlets of process gas                     1

Inlets of calibration gas                1 

Inlets purging gas (air)                  1 

Gas connection                              Compression fitting 6 mm

Max. gas inlet pressure                20 mbar rel.

Min. gas inlet pressure                 -100 mbar rel.

Flame barrier                                   ATEX-certification G IIC

Rel. gas humidity                            ≤ 100% (condensate possible)

Condensate trap                             yes

Gas cooler                                       yes

Cooling principal                             thermoelectrical

Taupunkt                                          3 – 30 °C adjustable

Condensate removal                      jet pump

Ambient conditions                       

Operating temperature                  -20 – 45 °C

Humidity                                           0 – 100 % rel. air humidity

Ambient pressure                           900 – 1250 hPa (0,9 – 1,2 bar)

Storage temperature                     -20 – 60 °C

Interfaces                                        

Relays                                               3

dig. Interface                                   RS232

4 – 20 mA                                         optional

Fieldbus                                           optional
Remote maintenance (IP/TCP)       optional
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.
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Measurement parameter·Methane· Carbon dioxide· Hydrogen sulphide·Oxygen· Hydrogen· Higher hydrocarbons (C2+)

Applications· Biogas  · Sewage gas plants · Landfill sites· Glass / ceramics· Energy supply· Energy generation· Environment



The multi-gas analyzers of the device series INCA6003 are used to de-
termine the gas composition

           • Methane
           • Carbon dioxide
           • Hydrogen sulphide
           • Oxygen
           • Hydrogen
           • Higher hydrocarbons (C2+)

The multi-gas analyzers of the device series INCA6003 are engineered
for outdoor installation. Condensate-free gases can be measured with
or without gas pressure. The device can be designed with max. 4 sam-
ple gas inlets and 1 calibration gas inlet. Due to the use of a hose pump
an online operation with 1 measuring point is possible.

INCA6003

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges INCA6003
Option (T-Modelle) INCA6003

T-Modelle               con./                              CH4                                        CO2                                       H2S                                     O2                                  H2                                  C2+

                                                        discont.                         [Vol.%]                                 [Vol.%]                                [ppm]                                 [Vol.%]                        [ppm]                           [Vol.%]

T030                        discont.                       0 – 100 disc.                     -                                         0 – 2000 disc.                 0 – 25 disc.               -                                  -
T045                        cont.                            -                                          -                                         -                                       0 – 5 cont.1 (Par)      -                                  -
T055                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       -                                  -                                  -
T074                        discont.                       -                                          -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T087                        cont.                            0 – 5 cont.                         0 – 100 cont.                     -                                       -                                  -                                  -
T095                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       0 – 25 cont.               -                                  -
T096                        discont.                       -                                          -                                         0 – 10.000 disc.3             -                                  -                                  -
T098                        discont.                       0 – 100 disc.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T099                        cont.                            0 – 100 cont.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T100                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T101                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               -                                  -
T107                        cont.                            0 – 100 cont.                     -                                         -                                       -                                  -                                  -
T109                        cont.                            0 – 100 cont.                     0 – 10 cont.                       -                                       -                                  -                                  -
T111                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 2000 disc.                 0 – 25 disc.               0 – 4000 disc.           -
T131                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               -                                  -
T133                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 100 disc.                   0 – 25 cont.               -                                  -
T137                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               0 – 4000 disc.           -
T140                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               0 – 4000 disc.           -
T141                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               0 – 4000 disc.           -
T145                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 cont.               -                                  -
T160                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 50.000 disc.3             0 – 25 disc.               -                                  -
T161                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 50.000 disc.3             0 – 25 cont.               -                                  -
T301                        cont.                            80 – 100 cont.2 (7µm)       -                                         -                                       -                                  -                                  0 – 20 cont.
T303                        cont.                            0 – 100 cont.2 (7µm)         -                                         -                                       -                                  -                                  0 – 20 cont.

Cont. = Online measuring; discont. = min. 15 min; 1 paramagnetic; 2 7,9µm; 3 µPulse; 4 without µPulse; 5 in N2; 6 natural gas in air; 7 calculated, 8 landfill gas

Typical measuring ranges INCA6003

Measuring module              Meas. methods      Measuring ranges    Measuring accuracy

CH4                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CH4                                       NDIR               0 – 5 Vol.-%          +/- 3% MBE1)

CH4                                       NDIR            80 – 100 Vol.-%       +/- 1% MBE1)

C2+                                        NDIR              0 – 20 Vol.-%       +/- 2,5% MBE1)

CO2                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CO2                                       NDIR             0 – 0,5 Vol.-%        +/- 2% MBE1)

CO2                                       NDIR              0 – 10 Vol.-%       +/- 1,5% MBE1)

O2                                            EC                0 – 25 Vol.-%         +/- 3% MW2)

O2                                   paramagnetic       0 – 25 Vol.-%         +/- 1% MW2)

H2S                                         EC                  0 – 50 ppm           +/- 3% MBE1)

H2S                                         EC                 0 – 100 ppm          +/- 3% MBE1)

H2S                                         EC                0 – 2.000 ppm           +/- 30 ppm

                                                                                                     (≤ 1000 ppm)

                                                                                                     +/- 3% MW2)

                                                                                                     (> 1000 ppm)

H2S                                  EC-µPulse        0 – 10.000 ppm           +/- 3 ppm

                                                                                                       (≤ 25 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                       (> 25 ppm)

H2S                                         EC               0 – 10.000 ppm       +/- 3% MBE1)

H2S                                  EC-µPulse        0 – 50.000 ppm          +/- 30 ppm

                                                                                                      (≤ 500 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                      (> 500 ppm)

Heizwert Hi3)                  calculated      8 – 11,5 kWh/m3        +/- 1,5% MBE1)

Wobbeindex Wi3)          calculated     10 – 14,3 kWh/m3         +/- 2% MBE1)

relative Dichte (SG)          acoustic               0,5 – 0,8                      +/- 3% MBE1)

1) Linearity error with regard to measuring range
2) Linearity error with regard to measuring value



INCA6003

UNION Instruments GmbH       Site 3

table 2: Technical data INCA6003

Technical data

Technical data INCA6003

Weight [kg]                                      100

Dimensions (WxHxD) [mm]           1197x1050x420

Degree of protection                     IP54

Power supply                                  100 – 240 V, 50/60 H

Max. power consumption             1500 VA

Inlets of gas                                    

Inlets of process gas                     2 – 4 electr. ball valves

Inlets of calibration gas                1 

Inlets purging gas (air)                  1 

Gas connection                              Compression fitting 6 mm

Max. gas inlet pressure                20 mbar rel.

Min. gas inlet pressure                 -100 mbar rel.

Flame barrier                                   ATEX-Zulassung G IIC

Rel. gas humidity                            ≤ 100% (condensate possible)

Condensate trap                             yes 

Gas cooler                                       yes

Cooling principal                             thermoelectrical

Dewpoint                                         3 – 30 °C adjustable

Condensate removal                      jet pump

Ambient conditions                       

Operating temperature                  -20 – 45 °C

Humidity                                          0 – 100 %  rel. air humidity

Ambient pressure                           900 – 1250 hPa (0,9 – 1,2 bar)

Storage temperature                     -20 – 60 °C

Interfaces                                        

Relays                                               3

dig. Interface                                   RS232

4 – 20 mA                                         optional

Fieldbus                                           optional
Remote maintenance (IP/TCP)       optional
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.



INCA6004
Multi-gas analyzer 

Measurement parameter·Methane· Carbon dioxide· Hydrogen sulphide·Oxygen· Hydrogen· Higher hydrocarbons (C2+)

Applications· Biogas  · Sewage gas plants · Landfill sites· Glass / ceramics· Energy supply· Energy generation· Environment



The multi-gas analyzers of the device series INCA6004 are used to de-
termine the gas composition

           • Methane
           • Carbon dioxide
           • Hydrogen sulphide
           • Oxygen
           • Hydrogen
           • Higher hydrocarbons (C2+)

The multi-gas analyzers of the device series INCA6004 are engineered
for outdoor installation. Condensate-free gases can be measured with
or without gas pressure. The device can be designed with 1 sample
gas inlet for condensate-containing gas, max. 3 inlets for condensate-
free gas and 1 calibration gas inlet. Due to the use of a hose pump an
online operation is possible.

INCA6004

Site 2 UNION Instruments GmbH

Table 1: Typical measuring ranges INCA6004

Typical measuring ranges INCA6004

Measuring module              Meas. methods      Measuring ranges    Measuring accuracy

CH4                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CH4                                       NDIR               0 – 5 Vol.-%          +/- 3% MBE1)

CH4                                       NDIR            80 – 100 Vol.-%       +/- 1% MBE1)

C2+                                        NDIR              0 – 20 Vol.-%       +/- 2,5% MBE1)

CO2                                       NDIR             0 – 100 Vol.-%        +/- 1% MBE1)

CO2                                       NDIR             0 – 0,5 Vol.-%        +/- 2% MBE1)

CO2                                       NDIR              0 – 10 Vol.-%       +/- 1,5% MBE1)

O2                                            EC                0 – 25 Vol.-%         +/- 3% MW2)

O2                                   paramagnetic       0 – 25 Vol.-%         +/- 1% MW2)

H2S                                         EC                  0 – 50 ppm           +/- 3% MBE1)

H2S                                         EC                 0 – 100 ppm          +/- 3% MBE1)

H2S                                         EC                0 – 2.000 ppm           +/- 30 ppm

                                                                                                     (≤ 1000 ppm)

                                                                                                     +/- 3% MW2)

                                                                                                     (> 1000 ppm)

H2S                                  EC-µPulse        0 – 10.000 ppm           +/- 3 ppm

                                                                                                       (≤ 25 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                       (> 25 ppm)

H2S                                         EC               0 – 10.000 ppm       +/- 3% MBE1)

H2S                                  EC-µPulse        0 – 50.000 ppm          +/- 30 ppm

                                                                                                      (≤ 500 ppm)

                                                                                                    +/- 15% MW2)

                                                                                                      (> 500 ppm)

Heizwert Hi3)                  calculated      8 – 11,5 kWh/m3        +/- 1,5% MBE1)

Wobbeindex Wi3)          calculated     10 – 14,3 kWh/m3         +/- 2% MBE1)

relative Dichte (SG)          acoustic               0,5 – 0,8                      +/- 3% MBE1)

1) Linearitätsfehler bezogen auf den Messbereichsendwert
2) Linearitätsfehler bezogen auf den Messwert

Option (T-Modelle) INCA6004

T-Modelle               con./                              CH4                                        CO2                                       H2S                                     O2                                  H2                                  C2+

                                                        discont.                         [Vol.%]                                 [Vol.%]                                [ppm]                                 [Vol.%]                        [ppm]                           [Vol.%]

T030                        discont.                       0 – 100 disc.                     -                                         0 – 2000 disc.                 0 – 25 disc.               -                                  -
T045                        cont.                            -                                          -                                         -                                       0 – 5 cont.1 (Par)      -                                  -
T055                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       -                                  -                                  -
T074                        discont.                       -                                          -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T087                        cont.                            0 – 5 cont.                         0 – 100 cont.                     -                                       -                                  -                                  -
T095                        cont.                            0 – 100 cont.                     0 – 100 cont.                     -                                       0 – 25 cont.               -                                  -
T096                        discont.                       -                                          -                                         0 – 10.000 disc.3             -                                  -                                  -
T098                        discont.                       0 – 100 disc.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T099                        cont.                            0 – 100 cont.                     -                                         0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T100                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               -                                  -
T101                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               -                                  -
T107                        cont.                            0 – 100 cont.                     -                                         -                                       -                                  -                                  -
T109                        cont.                            0 – 100 cont.                     0 – 10 cont.                       -                                       -                                  -                                  -
T111                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 2000 disc.                 0 – 25 disc.               0 – 4000 disc.           -
T131                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               -                                  -
T133                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 100 disc.                   0 – 25 cont.               -                                  -
T137                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 disc.               0 – 4000 disc.           -
T140                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 10.000 disc.3             0 – 25 disc.               0 – 4000 disc.           -
T141                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 10.000 disc.3             0 – 25 cont.               0 – 4000 disc.           -
T145                        cont.                            0 – 100 cont.                     0 – 10 cont.                       0 – 100 disc.                   0 – 25 cont.               -                                  -
T160                        discont.                       0 – 100 disc.                     0 – 100 disc.                     0 – 50.000 disc.3             0 – 25 disc.               -                                  -
T161                        cont.                            0 – 100 cont.                     0 – 100 cont.                     0 – 50.000 disc.3             0 – 25 cont.               -                                  -
T301                        cont.                            80 – 100 cont.2 (7µm)       -                                         -                                       -                                  -                                  0 – 20 cont.
T303                        cont.                            0 – 100 cont.2 (7µm)         -                                         -                                       -                                  -                                  0 – 20 cont.

Cont. = Online measuring; discont. = min. 15 min; 1 paramagnetic; 2 7,9µm; 3 µPulse; 4 without µPulse; 5 in N2; 6 natural gas in air; 7 calculated, 8 landfill gas
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Table 2: Technical data INCA6004

Technical data

Technical data INCA6004

Weight [kg]                                      100

Dimensions (WxHxD) [mm]           1197x1050x420

Degree of protection                     IP54

Power supply                                  100 – 240 V, 50/60 H

Max. power consumption             1500 VA

Inlets of gas                                    

Inlets of process gas                     1 condensate containing 

                                                          3 condensate free

Inlets of calibration gas                1 

Inlets purging gas (air)                  1 

Gas connection                              Compression fitting 6 mm

Max. gas inlet pressure                20 mbar rel.

Min. gas inlet pressure                 -100 mbar rel.

Flame barrier                                   ATEX-certification G IIC

Rel. gas humidity                            ≤ 100% (condensate possible)

Condensate trap                             yes 

Gas cooler                                       yes

Cooling principal                             thermoelectrical

Dewpoint                                         3 – 30 °C adjustable

Condensate removal                      jet pump

Ambient conditions                       

Operating temperature                  -20 – 45 °C

Humidity                                           0 – 100% rel. air humidity

Ambient pressure                           900 – 1250 hPa (0,9 – 1,2 bar)

Storage temperature                     -20 – 60 °C

Interfaces                                        

Relays                                               3

dig. Interface                                   RS232

4 – 20 mA                                         optional

Fieldbus                                           optional
Remote maintenance (IP/TCP)       optional
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About UNION Instruments

UNION Instruments GmbH, founded in 1919, is a specialized supplier of measuring instruments in the areas of
calorimetry and gas composition. Its user and customer base includes biogas producers, the chemical industry,
and energy and water suppliers. The company has its headquarters in Karlsruhe and a subsidiary in Lübeck.
With 30 international distributors, UNION Instruments operates worldwide. The company's core businesses
include development and production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.



PMS leak testing system

From connection to evaluation
of pipes and systems

Applications·  System for leak testing in gas and 
      water supply according to
      DVGW G469 (A) und W400-2, Part 16
     and DIN EN 805·  Pressure relief kit for pressure-drop tests·  Test processes performed according to 
      DVGW W400-2, Part 16 and G469 (A)·  Simple touch display operation ·  Pumps for building up pressure for air and
      water·  Complete range, from connection to 
      evaluation: test standpipe, probes, 
      connection adapters
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PMS system overview

Figure 2: PMS3000 user guidance

Figure 3: DAK2000 pressure relief kit

Figure 5: Test standpipe and test piece L

Figure 1: PMS3000 test kit

Figure 4: Test pumps

The system  (Pressure Meassuring System) is a portable, complete
system for leak tests for use with:· Gas supply DVGW G469-A· Water supply DVGW W400-2, Part 16· Pipeline construction (long-distance heating, plant construction) · Process technology (chemical industry, process engineering)· Geothermal probes· Cable protection tubes

Components· PMS3000 pressure test kit for performing leak tests· Graphic-capable, 4.3" color touch display for operating· Can be equipped with two pressure sensors · Internal and external temperature sensor· Integrated log printer· PDF log creation in the PMS3000

DAK2000 pressure relief kit for discharge test according
to W400-2, Part 16 Pressure loss methods

Connection accessories· Test standpipe for underground hydrant · Rugged accessory case· Test piece L and adapters for supply lines and components in
plant construction· Test piece M and adapters for building gas connection lines· Pressure gauge for visual inspection· Measurement and pressure lines (W400-2, Part 16) · Pressure connections and silencers

Test pumps· Manually controlled test pump  EPP15-04-170 for 
high-pressure tests according to DVGW G469 (A) · Electronically controlled test pumps 
EPP15-14-055 / EPP50-50-040 according 
to DVGW W400-2, Part 16· KLK1030 oil-free, portable, compact air compressor for building
gas connection according to DVGW G469 (A) B3
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Figure 6: Test of building gas connection

Figure 7: Drinking water supply line

Figure 8: Water supply line

Table 1: Test methods

PMS3000 test kit· Simple operation via color graphic touch display· Input of construction site data via a display keyboard · User-guided sequence control for G469 (A) and W400-2, Part 16
test specifications, material data, execution times are integrated
in the procedure· Display can be toggled at any time between measurement view 
and graphic display → immediate evaluation possible · No PC evaluation software necessary, logs can be copied as PDF 
files to a PC via USB

DAK2000 pressure relief kit· All measuring turbines are integrated in the case· Direct transfer of the discharge quantities to the PMS3000 test
kit → standard-compliant contraction pressure test· Three drain valves handle all discharge quantities
- Very small quantities for accelerated standard procedure
- Medium and large quantities for contraction and standard 

procedures· Safe discharge of the depressurized water, even with small 
quantities

Connection accessories:· Full range of connection accessories for gas and water in rugged
plastic ZBK accessory case, equipped according to customer 
requirements· Test standpipe for underground hydrant filling, flushing, and leak 
testing with integrated sampling via flame tube.

Test pumps / compressor

· Portable test pump EPP15-04-170 for high-pressure tests up to 
170 bar· Portable and mobile test pumps EPP15-14-055 / 
EPP50-50-040 with high liter capacity and test pressures up 
to 55 bar (long-distance water supply)· Adjustable hysteresis· Manual pressure relief of the suction and delivery side· Portable, rugged, oil-free KLK1030, compact air compressor,
back-cooled via tubular frame incl. integrated pressure reducer

Application examples

User benefits

Test methods

                        Test  method                                Test medium 

W400-2,          Contraction procedure              Water

Part 16            Accelerated standard                Water

                        Standard procedure                   Water

                        A2 visual process                       Water

                        B2 pressure test                         Water

                        B3 building connection              Air / inert gas

G469 (A)          B3 supply line                              Air / inert gas

                        C3 high-pressure line

                        (MOP > 5 bar)                              Air / inert gas

                        D2 pressure volume 

                        measurement                              Water

General           Freely definable test                  Water / air / 

                        cycles                                           / inert gas
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING



Isolation Tester UIP
Pore testing device for corrosion protection

Measured quantities· High voltage

Applications
Coating tests on:     · Pipes· Tanks· Containers · Structures



The devices of the UIP series (Union Isolation Tester) are used to test
for pore-free condition of corrosion protection coatings of pipes, con-
tainers, and plant components. The battery-powered device generates
test voltages between 5 kV and 30 kV, which are applied to the groun-
ded test object via corresponding test electrodes. In case of a defect,
a spark-over with additional audible warning indicates the location of
the defect.

Device variants  
Three device variants are available:

Type V: With Type V an infinitely variable test voltage within the range
of 5 kV to 30 kV can be set using a potentiometer. This type is suitable
for tests of pipelines to DN 500.

Type NR: A fixed test voltage setting is used here. The electronics cor-
rect any voltage drops as a result of damp weather or large test ca-
pacitances. As a result, this type is ideally suited for nominal diameters
greater than DN 500. A variety of high-voltage coils with fixed test vol-
tage settings in the range of 5 kV to 30 kV are available here. The test
voltage must be specified when ordering.

Typ VNR: The test voltage is corrected here as for Type NR. In addi-
tion, 6 different test voltages can be set by the operator. (5 kV, 10 kV,
15 kV, 20 kV, 25 kV, 30 kV). This type is therefore suitable for tests with
frequently changing test voltages on pipes greater than DN 500.

Scope of delivery: 
• Charging cable 230 Volt (Item. No.: 04302199994)
• Ground cable 10 m (Item No.: 04302199993)
• Ground spike without cable (Item No.: 04301199958)
• Ground spike with cable 2 m (Item No.: 04301199877)
• Shoulder strap (Item No.: 04401199996)
• Test piece extension (Item No. 04301199960) 

incl. sensor bracket holder (Item No.: 04301199961)
• Spark test section (Item No.:04301199959)
• Dust protection cap (Item No.: 04401099998)
• Operating instructions (Item No.: 04601099903)

Optional accessories:
• Carrying case (Item No.: 04301199999) 

Dimensions approx. 65 x 26 x 28 cm
• Trailing ground (Item No.: 04302199991) for mobile grounding and

thus a larger operating range without grounding modification
• Wide variety of test electrodes

One of the following mounts is required for mounting the test 
electrodes, depending on the test electrode type:
• Test brush holder (Item No.: 04301199961)
• Wire spiral holder, fork-type (Item No.: 04301199983)
• Wire spiral holder, shell-type (Item No.: 04301199982)

Isolation Tester UIP
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UIP overview

Description                                                               Item No.

Isolation Tester Type "V"                                                         04102199998
Voltage 5-30 kV, adjustable

Description                                                               Item No.

Isolation Tester Type "NR" with                                             04102199999
corrected fixed voltage

Description                                                               Item No.

Isolation Tester Type "VNR"                                                              

with 5-fold adjustable                                                             04100199999

corrected voltage

Technical data Isolation Tester UIP

Technical data
Weight of electronics                    3,2 kg

Dimensions of electronics            W x H x D [mm] 240 x 200 x 145

Weight of high-voltage coil             0,7 kg

Dimensions                                      700 mm (L) x 60 mm 

High-voltage coil                            

Cable length                                    1.6 m

High-voltage coil                            

Line voltage for charging              220 V, 50/60 Hz

Line current / Line power             8 – 11 mA / approx. 2 W

Battery voltage                               12 – 13.5 V

Battery charging current              Approx. 110 – 180 mA

Charging voltage                            14.5 V

with overload protection               

Battery rated capacity                  3 Ah

Discharge current                          50 – 300 mA

Operating time without reloading       8 – 30 hours

Test high voltage                            5 – 30 kV 

Test current                                     1.5 – 2 mA (peak value)

                                                          2 µA rms

Test sound                                       2800 Hz / 90 dB
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Test electrodes
A large variety of test electrodes enables reliable testing of any sur-
face type. The test brushes consist of a 25 mm long, dense bristle ed-
ging made of phosphor bronze and are thus very long lasting.

Straight test brushes:   
For testing of plane surfaces,
e.g., on tanks and structures.

Semicircular test brushes:  
For testing of pipelines. Each half
circumference of the pipeline is
tested in one pass.

Segment test brushes:  
For testing of pipelines with greater
nominal diameters. The pipe cir-
cumference is tested in segments.
The arc length of the test brushes
is 500 mm.

Wire spirals:
For testing of pipelines with greater
nominal diameter in one pass. The
wire spirals cover the complete
pipe circumference.

Broom test brush:
For testing of fittings, connections,
and all non-homogeneous surfa-
ces.

Additional test electrode types are available on request.

Test brushes, straight                                                          Item No.

Length: 200 mm                                                                                        04301199937

Length: 300 mm                                                                                        04301199971

Length: 400 mm                                                                                        04300199995

Length: 500 mm                                                                                        04301199970

Length: 600 mm                                                                                        04301199930

Test brushes, semicircular                                                Item No.

Nominal diameter: DN 50                                                                       04301199943

Nominal diameter: DN 60                                                                       04301199952

Nominal diameter: DN 70                                                                       04301199942

Nominal diameter: DN 80                                                                       04301199941

Nominal diameter: DN 100                                                                     04301199951

Nominal diameter: DN 125                                                                     04301199940

Nominal diameter: DN 150                                                                     04301199950

Nominal diameter: DN 200                                                                     04301199939

Nominal diameter: DN 250                                                                     04301199949

Nominal diameter: DN 300                                                                     04301199938

Test brushes, segment                                                        Item No.

Nominal diameter: DN 350                                                                     04301199918

Nominal diameter: DN 400                                                                     04301199917

Nominal diameter: DN 500                                                                     04301199916

Nominal diameter: DN 550                                                                     04301199906

Nominal diameter: DN 600                                                                     04301199915

Nominal diameter: DN 700                                                                     04301199909

Nominal diameter: DN 800                                                                     04301199914

Nominal diameter: DN 900                                                                     04301199908

Nominal diameter: DN 1000                                                                   04301199913

Nominal diameter: DN 1200                                                                   04301199912

Nominal diameter: DN 1400                                                                   04301199911

Wire spirals                                                                           Item No.

Wire spiral DN 80                                                                                    04301199993

Wire spiral DN 100                                                                                  04301199992

Wire spiral DN 125                                                                                  04301199991

Wire spiral DN 150                                                                                  04301199990

Wire spiral DN 200                                                                                  04301199989

Wire spiral DN 250                                                                                  04301199859

Wire spiral DN 300                                                                                  04301199988

Wire spiral DN 350                                                                                  04301199987

Wire spiral DN 400                                                                                  04301199986

Wire spiral DN 450                                                                                  04301199884

Wire spiral DN 500                                                                                  04301199985

Wire spiral DN 600                                                                                  04301199962

Wire spiral DN 700                                                                                  04301199994

Wire spiral DN 750, two-part                                                                 04301199929

Wire spiral DN 800, two-part                                                                 04301199995

Wire spiral DN 900, two-part                                                                 04301199996

Wire spiral DN 1000, two-part                                                               04301199984

Wire spiral DN 1100, two-part                                                               04301199878

Wire spiral DN 1200, two-part                                                               04301199947

Wire spiral DN 1300, two-part                                                               04301199879

Wire spiral DN 1400, two-part                                                               04301199948

Wire spiral DN 1500, two-part                                                               04301199875

Wire spiral DN 1600, two-part                                                               04301199863

Wire spiral DN 1800, two-part                                                               04301199860

Test brush, broom                                                                Item No.

Broom electrode with adapter                                                              04301199969
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About UNION Instruments

UNION Instruments, founded in 1919, is a specialized supplier of measuring
instruments in the areas of calorimetry, gas composition and leak testing.
Its user and customer base includes biogas producers, the chemical
industry, and energy and water suppliers. The company has its headquar-
ters in Karlsruhe and  subsidiaries in Lübeck as well as in Berlin . With
approximately 30 international distributors, UNION Instruments operates
worldwide. The company's core businesses include development and 
production as well as maintenance, service, and support.

Our service performance

Repair service

A global service for inspection,
maintenance and repair of our de-
vices and systems is provided 
directly by UNION and via its distri-
butors.

Engineering

In the last decades UNION compi-
led a very high level to the state of
the art that covers many market
segments. So a wide range of pos-
sible solution approaches is on-
hand.

Calibration

As part of maintenance and service
UNION provides the validation and
re-calibration of measuring devices
in conformity with certified custody
transfer instruments and / or trace-
able perpendicular.

Certification 

Since 20 years we have implemen-
ted the ISO9001 system. 
UNION’s products are certified to
ATEX and UL/CSA directives accor-
dingly. Industrial safety “Safety
with System” is part of UNION’s
company policy.

Support

The UNION-hotline helps to solve
all inquiries and urgent issues fast
and easy. Device specific concerns
can be solved worldwide within mi-
nutes by direct communication via
TEAMVIEWER.

Software

For read-out of measurement and
calibration data a device-specific
software is available for our clients.
In addition to the graphic display of
measurement data its export in se-
veral database formats is possible.

Training

UNION offers individual in-house
training or on-site seminars for in-
stallation, use and maintenance of
our devices even at the customer’s
premises. Training is individually
adapted to the client’s require-
ments.

Original spare parts 

Original spare parts for the majority
of UNION’s products are on stock
directly at site and ready for dis-
patch within a few hours.

COMPETENCE 
IN GAS
MONITORING


